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SUMMARY OF STAFF RECOMMENDATION

This report evaluates whether BHP Billiton’s Liquefied Natural Gas (LNG) terminal proposed
to be constructed and operated in federal waters offshore of Southern California is consistent
with the enforceable policies of the California Coastal Management Program (CCMP).
Coastal Commission staff reviewed the proposal to identify reasonably foreseeable project-
related impacts to coastal resources and to determine mitigation measures necessary to
address those impacts. Staff concludes that the project would result in numerous substantial
impacts to coastal resources. Staff further concludes that although the proposal includes
mitigation measures that would allow it to conform to most of the CCMP’s enforceable
policies, the proposal would not be fully consistent with policies related to air quality, would
not be mitigated to the maximum extent feasible to address its impacts to air quality,
including its expected greenhouse gas emissions, and that it would not be in the public
welfare to approve such a project. Staff therefore recommends the Coastal Commission
object to the applicant’s certification that the proposal is consistent with the policies of the
CCMP.

This summary briefly describes the proposed project, explains the regulatory aspects of this
review, and describes the project’s principal adverse impacts and mitigation measures.
Complete descriptions are provided in the staff report.

Project Description

The applicant, BHP Billiton LNG International Inc. (BHP) proposes to construct and operate
an LNG terminal, regasification facility, and pipeline system known as the “Cabrillo Port”
project. The main component of the proposed project is a floating LNG terminal and
regasification facility, known as a “Floating Storage and Regasification Unit” or FSRU. The
FSRU would be located in federal waters about fourteen miles off the coast of Los Angeles
and Ventura Counties, south of the City of Oxnard. The proposal also includes two subsea
pipelines that would deliver natural gas from the FSRU to shore and an onshore pipeline that
would deliver gas from the shore to the existing pipeline system used to distribute natural gas
throughout Southern California.

LNG is essentially the same as natural gas used in homes and businesses, except that it is
cooled to a temperature at which it becomes a liquid, about minus 259° Fahrenheit. BHP
anticipates that most of the LNG delivered to Cabrillo Port would be from one of its gas fields
in Australia, which contains very low concentrations of carbon dioxide and is anticipated to
meet California’s natural gas quality standards without requiring additional treatment. If
Cabrillo Port were to receive LNG from other sources, that gas would have to meet the same
California standards.
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The proposed FSRU would be about 971 feet long and 213 feet wide, and would rise to about
266 feet above the ocean surface. Its appearance would be similar to a large ship. It would be
permanently anchored in place with anchor cables and pipeline risers but would be designed
to “weathervane” around a pivot point to allow it to respond to wind and wave conditions. It
would store up to about 9.6 million cubic feet of natural gas in three large, spherical tanks,
known as Moss tanks, each with a diameter of about 184 feet, which would be located within
the FSRU’s double-hulled outer structure.

BHP expects the facility to handle an average annual throughput of about 800 million cubic
feet of natural gas per day', which would be delivered by up to 99 LNG carriers per year. The
facility would use two types of carriers — the smaller of the two would hold about 4.8 million
cubic feet of gas and the larger would hold about 7.4 million cubic feet. Each berthing,
offloading, and de-berthing would take about 18 to 24 hours.

LNG offloaded from the carriers would be pumped to the Moss Tanks and then “regasified,”
or warmed from its liquid state to its gaseous state. This process would use a closed-loop
water heat exchange system to heat the LNG. Once regasified, the natural gas would be
pumped to shore through two pipelines that would be installed on the seafloor until they are
within about four thousand feet of the shoreline. At that point, the pipelines would go
subsurface to a location near the Ormond Beach Generating Station, where they would
connect to a new metering station and a new, single pipeline that would be routed
underground for about 14 miles to connect with the existing Southern California Gas
Company pipeline distribution system.

The FSRU as currently proposed includes a single berth on the starboard side for the carriers
to offload LNG. Any future proposal to add a second berth would require an amendment to
the MARAD license and would be subject to additional federal consistency review by the
Commission. The facility is expected to have an operating life of about 40 years.

Regulatory Setting

The proposed project is subject to a number of state and federal laws and regulations,
including the federal Deepwater Port Act, which establishes a licensing system for facilities
such as this that are used to transport, store, or otherwise handle oil and natural gas and are
located more than three miles from shore. The Act requires these facilities to obtain a license
from the federal Maritime Administration (MARAD). MARAD cannot issue the required
license unless the Governor of the affected state approves the proposed project and unless the
state agency charged with administering the state’s federally approved program for managing
coastal resources determines that the proposal is consistent with the enforceable policies of
that program.

! 800 million cubic feet is about 10% of California’s daily average natural gas use.
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In California, the Coastal Commission administers the CCMP, and the Commission is
therefore responsible for determining whether the proposed project is consistent with the
CCMP’s enforceable policies. Those policies, as approved by the National Oceanic and
Atmospheric Administration (NOAA) pursuant to the provisions of the federal Coastal Zone
Management Act (CZMA), include the coastal resource protection and use policies of Chapter
3 of California’s Coastal Act and include any state or local regulations established to meet
requirements of both the federal Clean Air Act and Clean Water Act.

To determine whether a proposed project would be consistent with these policies, the Coastal
Commission reviews a certification submitted by an applicant that describes how the proposal
would conform to applicable policies and describes the mitigation and monitoring measures
necessary to achieve such conformity that would be included as part of the proposed project.
The Commission may concur in or object to the applicant’s certification that the proposed
project is consistent with the CCMP, or may conditionally concur in it by identifying
additional mitigation measures that would need to be included for the proposal to be fully
consistent with the CCMP.

This staff report only evaluates the proposed project’s conformity to the CCMP, and the scope
of the Commission’s review in this report covers activities in federal waters, state waters, and
onshore within the coastal zone.”

Summary of Key Project Impacts and Mitigation Measures

As a hazardous industrial facility, the proposed Cabrillo Port project would result in
significant adverse impacts to coastal resources. The principal significant project-related
impacts include:

0 Emissions of air pollutants in excess of federal and local thresholds established to
protect public health and welfare.

0 Emissions of greenhouse gases at levels that would result in adverse effects to coastal
resources in the form of sea level rise, ocean warming, increased erosion, habitat
displacement, and others.

0 Underwater noise at levels that would affect marine mammals.

0 Use of vessels and equipment that would create a risk to marine mammals due to
entanglement and vessel strikes.

0 Use of about three billion gallons of seawater per year, which would entrain fish eggs,
larvae, and other planktonic organisms.

0 Use of lighting at levels that can reasonably be expected to affect seabirds.

* The proposed project will also require a coastal development permit from the City of Oxnard for onshore
portions of the project within the City’s coastal zone, pursuant to the City’s certified Local Coastal Program.
Any decision by the City regarding a coastal development permit would be appealable to the Coastal
Commission. The proposal would also require a coastal development permit from the Coastal Commission for
those portions of the project within state waters.
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Placing pipelines and permanent anchors on the seafloor that would disturb benthic
habitat.

Discharges from the FSRU of liquid wastes that could adversely affect water quality.
Health and safety risks associated with storing and transporting natural gas.
Construction activities in or near habitat used by sensitive species.

Loss of commercial fishing grounds, potential for fishing gear entanglement, and
interference with commercial fishing activities in port.

Potential spills or releases of natural gas, fuel, other petroleum products, and other
hazardous substances.

Locating the FSRU and pipelines in areas subject to seismic hazards, including ground
shaking, fault rupture, liquefaction, failure of subsea slopes, and tsunamis.

Creating visual impairment due to the facility’s location and lighting affecting views
along several miles of the California coast.

To minimize or avoid these impacts, BHP has agreed to comply with the mitigation measures
identified in the EIS/EIR as well as a number of additional mitigation measures, including:

o
o

Constructing the project outside of the gray whale migration season.

Establishing a 1000-foot safety zone around construction activities and directing
activities to stop if marine mammals or sea turtles enter the zone.

Using marine mammal monitors on construction and operation vessels.

Maintaining high flight altitudes for helicopters.

Preparing a monitoring plan to measure facility-related noise and to determine its
effects on marine mammals.

Providing $5.4 million to fund artificial reef habitat creation for the project’s
anticipated entrainment impacts, conducting an entrainment study to determine actual
impacts, and providing additional artificial reef funding if deemed necessary by the
study results.

Providing $300,000 to augment existing seabird habitat restoration and population
enhancement on the Channel Islands and $100,000 to fund monitoring of the project’s
effects on seabirds.

Developing a lighting plan to minimize adverse effects on seabirds while maintaining
levels needed for safety and security.

Eliminating safety risks to populated areas by locating the FSRU about 14 miles from
the shoreline and reducing safety risks by implementing pipeline hazard reduction
plans.

Adhering to waste discharge limits in the project’s NPDES permit.

Adhering to international standards for ballast water exchange.

Conducting onshore construction activities outside of nesting seasons and using
methods to minimize the construction footprint.
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Commission staff recommends that the Commission find that the proposal as mitigated is
consistent with CCMP policies related to marine resources, water quality, hazardous
development siting, terrestrial biology, commercial fishing, public access and recreation, and
cultural resources. Commission staff also recommends that the Commission find that the
proposal is not consistent with federal Clean Air Act requirements, and thus with CCMP
policies related to air quality, as well as with CCMP policies regarding spill prevention and
response, geology, and visual resources, even with implementation of mitigation measures.

The project as proposed would result in emissions of air pollutants above thresholds
established by the air quality regulations of the local Ventura County Air Pollution Control
District, which are promulgated pursuant to Clean Air Act requirements. Key pollutants of
concern are nitrogen oxides (NOy) and reactive organic compounds (ROCs), which are
precursors to ozone. Ozone (O3) is one of the seven criteria pollutants regulated under the
federal Clean Air Act. The Cabrillo Port emissions would be at levels requiring BHP to use
“Best Available Control Technology” (BACT) and to obtain offsets for those emissions.
Additionally, the proposed project, including its associated supply change and end users,
would result in emissions of several million tons annually of greenhouse gases, primarily
carbon dioxide (CO;). The contribution of these emissions to global warming would result in
numerous adverse effects to coastal resources due to sea level rise, ocean warming, and ocean
acidification, which lead to secondary effects such as loss of habitat and species, increased
coastal erosion, adverse economic effects to California’s ports and fisheries, and other serious
impacts to the California coast.

Applying the Coastal Act’s “Override” Policy for Coastal-Dependent Industrial
Facilities

Because the proposed Cabrillo Port project is a coastal-dependent industrial facility, its
inconsistencies with CCMP policies contained in Chapter 3 of the Coastal Act may be
“overridden” pursuant to CCMP section 30260.° That policy allows the Commission to
approve coastal-dependent industrial facilities that are not consistent with other CCMP
policies contained in Chapter 3 if the proposal meets three tests. Those tests require: (1) that
there be no feasible and less environmentally damaging locations for the proposed project; (2)
that the project’s impacts be mitigated to the maximum extent feasible; and, (3) that objection
to the proposed project would adversely affect the public welfare.

3 CCMP section 30101 defines a “coastal-dependent development or use” as “any development or use which
requires a site on, or adjacent to, the sea to be able to function at all.”

CCMP section 30260 states: “Coastal-dependent industrial facilities shall be encouraged to locate or expand
within existing sites and shall be permitted reasonable long-term growth where consistent with this division.
However, where new or expanded coastal-dependent industrial facilities cannot feasibly be accommodated
consistent with other policies of this division, they may nonetheless be permitted in accordance with this section
and sections 30261 and 30262 if (1) alternative locations are infeasible or more environmentally damaging; (2)
to do otherwise would adversely affect the public welfare; and (3) adverse environmental effects are mitigated to
the maximum extent feasible.”
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In applying these tests to the proposed project, Commission staff recommends the
Commission find the following:

0 There are no feasible and less environmentally damaging alternative locations for the
proposed project.

0 The proposed project is mitigated to the maximum extent feasible for its adverse
effects on spill prevention and response, geology, and visual resources, but is not
mitigated to the maximum extent feasible for its impacts to air quality. As noted
above, the project as proposed would result in emissions of air pollutants above levels
at which BACT is required and for which offsets must be obtained. BHP has not yet
committed to use BACT, has not obtained the necessary offsets, and has not shown
that it would be infeasible to meet these requirements. Regarding greenhouse gas
emissions, although BHP has offered mitigation to address some of these emissions,
the Commission has identified additional feasible measures that would result in further
reductions, but BHP has not yet committed to these additional measures. Therefore,
the proposal is not mitigated to the maximum extent feasible, as required by this
second test.

0 Objection to the proposed project would not adversely affect the public welfare for
two main reasons. First, the project’s above-mentioned non-conformity to air quality
requirements, which would result in levels of pollutants in excess of those established
to protect public health and welfare, outweigh the benefits associated with the
additional source of natural gas fuel that the project would provide. Further, the
project’s global warming-inducing greenhouse gas emissions and the resulting adverse
effects to a wide range of coastal resources also outweigh the project’s public benefits.
Staff therefore recommends that the Commission find that, on balance, the proposed
project is not in the public welfare and therefore does not meet the third test of section
30260.

Conformity to CCMP Policies Not Subject to the “Override”

As noted above, the three tests of section 30260 of the Coastal Act apply only to the proposed
project’s nonconformity to CCMP policies contained in Chapter 3 of the Coastal Act. The
project’s nonconformity to Clean Air Act requirements incorporated into the CCMP by
section 307(f) of the Coastal Zone Management Act (16 USC § 1456(f)) cannot be overridden
through application of section 30260. Therefore, even if the Commission were to find that the
proposed project met all three tests of section 30260, the proposal would still not satisfy the
Clean Air Act requirements incorporated into the CCMP by CZMA section 307(f) and would
therefore still not be consistent with the enforceable policies of the CCMP.

Conclusion

For the reasons expressed above, Commission staff recommends that the Commission object
to BHP’s consistency certification for the proposed Cabrillo Port project.



CC-079-06: BHP Billiton
Staff Report and Recommendation

Page 8

1 REGULATORY BACKGROUND ......coooiii ettt ettt tae e st e e s eatae s s sabaee s s etbe e s sanaeeeesanees
1.1 REGULATORY SETTING ..uevvtiiiiiiiiiiieeeeeeeeeeeeeeeteeeeeeseesasseeeeesseesnssesseessssssssasseeesssssssassseesessssssssseeeeesss
1.2 COASTAL COMMISSION AUTHORITY ..vveeiieiiiueeieeeeeeeeeiieteeeeeeeeesssseeeeessesssssasseessssssssssssseesesssssnsseeeeesss

2 PROJECT DESCRIPTION ...ttt ettt ettt e e e e ettt e e s e s s st a bt e e s e s s sasb bbb e e e s e e s sesbrbaeess

2 APPLICANT’S CONSISTENCY CERTIFICATION......coi ittt ettt e

3 STAFF RECOMMENDATION. ..ottt ettt ettt e et s s s et e e s sabe e e s sabae s s sbanasssbbaeessbensesans
3.1 CONSISTENCY CERTIFICATION MOTION ......uuuuviiiiieeiiiiiieeeeeeeeeeeiaiieeeeeeeeeeeaaneeeesesessssasseeeeesssennsseseeesens
32 CONSISTENCY CERTIFICATION RESOLUTION .....uuvutttuuusetusuessesesssssesssssessssssssssssssssssssssssssssssssssssssssssseee

4 FINDINGS AND DECLARATIONS ..ottt ettt sttt e s s ae e s s b e e s s eatae s sares
4.1 MARINE RESOURCES AND WATER QUALITY ....ooeiiiuiiieeitiieeeiiieeeeireeeeeiteeeesaseeeeeseeesssssesessseessnnseeaans
4.2 ATR QUALITY tttieiititeeciiteeeetteeeetteeeetaeeeststeeasasseaasssssaeassseeassssesassssaeeassseseasssseesssssaessssssesasssssesssssesanns
4.3 SITING HAZARDOUS DEVELOPMENT .....cooiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee el
44 OIL AND HAZARDOUS SUBSTANCE SPILLS ....uvvviiiiiiiiitireeeeeeeeeiiitreeeeeeeeeiiisrereeeeeeesiisssseseseessisssseseseennns
4.5 TERRESTRIAL BIOLOGY ...ttt ettt ettt e e e e e e eamaae et e e e s eesnnaaaseeessessnnasneeeesenns
4.6 (€3270) 50 1€ ) ‘47NN RPN
4.7 (01011121 2] VN Tl 25 1Y 5 11, (€ SRR PPRRRN
4.8 PUBLIC ACCESS AND RECREATION .....ccciiiiiiuuterieeeeeeiiteeeeeeeeeesissereeeeeeesssseseeesssssssssssesssssmssssesseessennns
49 VISUAL RESOURCES .....uuuttiiiiiieieiiitteeeeeeeeeeaeee e e e e seesaaaeeseesseesasaeeeeseseesssseseeesssasssaseseeesesesssrsreeeseeanns
4.10 CULTURAL RESOURGCES ....uvvtiiiiiiieiiiteeee e e e eeeiieeeeeeeeeeeiaaeeeeeeeeesiasseseseeeeessstseseseeeeessstssssseseeenatrereeeeeeenns
4.11 COASTAL-DEPENDENT INDUSTRIAL “OVERRIDE” POLICY .....uvvviriiieiiiiiieeieeeeeeeiieeeeeeeeeeeiaereeeeeeens

APPENDICES

APPENDIX A: Substantive File Documents

APPENDIX B:

APPENDIX C:

APPENDIX D:

APPENDIX E:

TABLE OF CONTENTS

BHP Billiton Letter of March 27, 2007 Amending Consistency Certification
Mitigation Measures of Final EIS/EIR
Coastal Commission Critique of BHP Billiton’s Air Mitigation Package

Ex Parte Communications

ICIick here to see the appendices.l

ICIick here to see the exhibits. I



mfrum
Text Box
Click here to see the appendices.

mfrum
Text Box
Click here to see the exhibits.

http://documents.coastal.ca.gov/reports/2007/4/Th7a-4-2007-a2.pdf
http://documents.coastal.ca.gov/reports/2007/4/Th7a-4-2007-a1.pdf

CC-079-06: BHP Billiton
Staff Report and Recommendation
Page 9

1 REGULATORY BACKGROUND
1.1 Regulatory Setting

On September 3, 2003, BHP Billiton LNG International Inc. (BHP” or “the applicant)
submitted to the federal Maritime Administration (MARAD) an application for a license
under the Deepwater Port Act of 1974, as amended, to construct and operate a liquefied
natural gas (LNG) receiving terminal (or port) and regasification facility approximately 14
miles off the coast of Ventura and Los Angeles counties.

The Deepwater Port Act establishes a licensing system for ownership, construction, and
operation of deepwater port oil and natural gas facilities (33 USC §1501(a)(5)). Federal law
(33 USC §1502(9) et seq.) defines a deepwater port as:

...[A]ny fixed or floating manmade structures other than a vessel, or any group of
structures, located [three or more nautical miles from shore]... and which are used or
intended for use as a port or terminal for the transportation, storage, and further
handling of oil for transportation to any State...

Under the Act, the Secretary of the US Department of Transportation has the authority to
issue a license for a deepwater port facility. The Secretary has delegated the processing of
deepwater port applications to the US Coast Guard and MARAD. The Coast Guard is taking
the lead to prepare jointly with the California State Lands Commission a combined
environmental impact statement and environmental impact report (EIS/EIR) for the proposed
Cabrillo Port, and MARAD will decide whether to issue the requested license.

MARAD may not issue a license unless the Governor of the adjacent coastal state has given
his or her approval. 33 USC §1503(c)(8). Should the Governor notify MARAD that the
Deepwater Port Act application is inconsistent with California programs related to
environmental protection, land and water use, and/or coastal zone management, but is
otherwise acceptable, MARAD must impose conditions on the license, proposed by the
Governor, to make it consistent with California’s environmental protection programs.

A port must meet all federal and State regulatory requirements, and is required to obtain air
and water discharge permits from the US Environmental Protection Agency (EPA). MARAD
may not issue a license if the Administrator of EPA states that the port will not conform to all
applicable provisions of the Clean Air Act, the Federal Water Pollution Control Act (Clean
Water Act), the Marine Protection, Research and Sanctuaries Act, or any applicable State
permits. In addition, MARAD may not issue a license if the Coastal Commission determines
that the project would not be carried out consistent with the enforceable policies of
California’s Coastal Management Program unless an objection by the Coastal Commission is
overturned by the Secretary of Commerce on appeal (see Section 1.2, “Coastal Commission
Authority,” below).
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1.2 Coastal Commission Authority

Section 307(c)(3) of the Coastal Zone Management Act (16 USC §1456(c)(3)(A)), provides
that no federal agency can issue a license for a project within or affecting California’s coastal
zone unless the California Coastal Commission concurs with the applicant’s certification of
federal consistency. The standard of review for federal consistency is the enforceable policies
of the California Coastal Management Plan, of which the substantive policy component is the
Chapter 3 coastal resource protection and use policies of the Coastal Act. On October 6,
2006, the Coastal Commission received from BHP a consistency certification for this project.
The Commission must decide whether to concur with or object to the consistency
certification.

In addition to federal consistency review, BHP must also obtain from the Coastal Commission
a coastal development permit to authorize project-related activities located within State
waters. To approve the coastal development permit, the Coastal Commission must find that
the project would be constructed and operated in a manner consistent with the coastal
resource protection and use policies of Chapter 3 of the Coastal Act. To date, BHP has not
submitted a coastal development permit application.

Onshore project-related components (€.9., pipelines and a metering station) located within the
coastal zone will require a separate coastal development permit from the City of Oxnard
under its certified Local Coastal Program. That coastal permit decision may be appealed to
the Coastal Commission.

This report evaluates BHP’s certification of federal consistency and covers project-related
effects in federal and State waters and onshore within the coastal zone.*

*«_ . The proponent of a federal action shall consider whether the federal action and all its associated facilities
affect any coastal use or resources and, if so, whether these interrelated activities satisfy the requirements of the
applicable Subpart (Subparts C, D, E, F or I).” And: “The term ‘associated facility’ means all proposed facilities
which are specifically designed, located, constructed, operated, adapted, or otherwise used, in full or in major
part, to meet the needs of a federal action (e.g., activity, development project, license, permit, or assistance), and
without which the federal action, as proposed, could not be conducted...” 15 CFR 930.11(d)



CC-079-06: BHP Billiton
Staff Report and Recommendation
Page 11

2 PROJECT DESCRIPTION

BHP proposes to construct and operate a liquefied natural gas (LNG) receiving terminal (i.e.,
port) and regasification facility in federal waters approximately 14 miles south of the Ormond
Beach Generating Station in Oxnard, California. BHP calls the project Cabrillo Port.

LNG is essentially no different from the natural gas used in homes and businesses everyday,
except that it has been refrigerated to minus 259 degrees Fahrenheit at which point it becomes
a clear, colorless and odorless liquid. As a liquid, natural gas occupies only one six-
hundredth of its gaseous volume and can be transported long distances between continents in
special tankers. LNG is a hazardous material due to its cryogenic temperature and dispersion
and flammability characteristics. The safety concerns raised by LNG are addressed more fully
in Section 5.3 (Siting Hazardous Development) of this report.

Main Project Components
Within the scope of this federal consistency review, Cabrillo Port would consist of three main
components: 1) an offshore Floating Storage and Regasification Unit (FSRU) to receive and
regasify imported LNG, 2) two pipelines to transport natural gas from the FSRU to shore, and
3) associated onshore components (e.g., pipelines and a metering station) to deliver the
facility’s natural gas to the natural gas distribution system owned and operated by Southern
California Gas Company (SoCalGas).

BHP proposes to locate the FSRU 12.01 nautical miles, or 13.82 statute miles, south of the
Ormond Beach Generating Station. From the FSRU, BHP proposes to install two 24-inch
diameter natural gas pipelines in federal and State waters a length of 22.77 miles to the
Ormond Beach Generating Station. From there, BHP would construct a new 36-inch diameter
pipeline within the City of Oxnard and unincorporated areas of Ventura County where it
would then connect with existing SoCalGas pipelines. The new proposed onshore pipeline is
outside of the coastal zone. Exhibit PROJ-1 shows the proposed location of the FSRU in
relation to a map of the general vicinity and shows the offshore pipeline route.

BHP anticipates importing LNG to Cabrillo Port from Western Australia’s Scarborough
offshore gas field, after a liquefaction facility and terminal are constructed. The field, located
on the Exmouth Plateau about 174 miles off the Western Australia coast, reportedly contains
about 8 trillion cubic feet of gas. The gas would consist of greater than 95% methane, contain
very low carbon dioxide (0.34%) concentration, and is anticipated to meet California
requirements for pipeline-quality gas with no additional treatment. However, if Cabrillo Port
is ready to begin accepting LNG before gas from the Scarborough field is available, it intends
to import natural gas that meets California requirements from other sources, such as
Indonesia. In the event that an LNG carrier’s cargo does not meet California specifications,
the LNG carrier could not offload its LNG cargo in California.
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The average daily output of the facility would be 800 million cubic feet per day (MMcfd) of
natural gas. The maximum daily rate is 1.2 billion cubic feet per day.

Details of BHP’s Cabrillo Port proposal are described in its October 6, 2006, consistency
certification. Key elements of the project are described below.

The Floating Storage and Regasification Unit (FSRU)
The FSRU is a ship-shaped, double-hulled facility with three spherical storage tanks (see
Exhibit PROJ-2) built specifically to transfer, store, and regasify LNG. The FSRU is a
massive structure, larger than the Queen Mary II. It would measure approximately 971 feet
long, not including the mooring turret, and 213 feet wide, and would displace approximately
190,000 deadweight tons. The freeboard (the distance from the waterline to the deck) would
be approximately 59 feet while loaded with LNG, and approximately 62 feet when the FSRU
is ballasted, i.e., when the ballast tanks are completely full. The tops of the LNG storage tanks
would be approximately 102 feet above the main deck, placing them approximately 161 feet
above the waterline when loaded, and 164 feet when ballasted. The cold stack height would
be approximately 266 feet above the waterline, or 105 feet above the top of the LNG storage
tanks. An artist’s rendering of the FSRU and the berthing arrangement between the FSRU
and an LNG carrier during offloading operations is shown in Exhibit PROJ-3. The FSRU’s
steel double hull will be designed with a bow and stern shape to minimize wave motion and
provide a stable platform for operations.

The FSRU would attach to nine anchor cables and eight gas risers at its pivot point on the
bow (see Exhibit PROJ-3). A turret-style mooring point at the bow allows the FSRU to
weathervane, or rotate 360°, depending on wind and wave conditions, assisted by the stern
thrusters.

The FSRU would be equipped with stern thrusters at the aft, or back end, of the hull for
heading control only — the FSRU would not contain engines or other propulsion systems. It
would therefore not be able to get underway under its own power; however, it could use its
positioning thrusters to maintain a controlled forward speed of a few knots in light weather
conditions. Because the FSRU would be a passive, fully-weathervaning facility (i.e., it would
naturally find a position of least resistance to the weather), it would only need to use its
thrusters when the LNG carriers are berthing. BHP has estimated that the FSRU thrusters
would operate full-time and at full power an average of about 11.5 hours per week.

The FSRU would store LNG in three Moss tanks. Each Moss tank is 184 feet in diameter and
has an LNG storage capacity of 24 million gallons. The total LNG storage capacity on the
FSRU is approximately 72 million gallons, or 9.6 million cubic feet (MMcf).

The regasification facilities include up to six LNG centrifugal booster pumps and eight
submerged combustion vaporizers (SCV). Onboard electric power generation equipment
consists of four dual-fuel (natural gas and diesel fuel) generators, each with a power output of
8,250 kilowatts at 6.6 kilovolts. These generators would normally operate using natural gas
(boil-off gas from the Moss tanks and/or the natural gas that has been regasified on the
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FSRU). In addition, one emergency backup generator using diesel fuel would be onboard for
emergency use only. The dual-fuel generators would operate using diesel fuel only under the
following conditions: 1) for emergency fuel if both sources of natural gas are lost; 2) for
monthly tests of the emergency generator and firefighting water pumps, and occasional tests
of the dual-fuel generator; 3) during emergency training drills; and 4) during start-up activities
before the first delivery of LNG (approximately 60 days).

BHP has designed the generators and SCVs to use a closed-loop tempered water heat
exchange system. Water would be used in the SCVs to regasify the LNG. This water would
be cooled as heat is transferred from the water to regasify the LNG. The now-cold water from
the SCVs would be routed to the engine room, where it would be used to cool the generators.
The generators would heat the water as the generators are cooled, and the now-warm water
would be routed back to the SCVs, where it would be used to heat and regasify the LNG.
This closed-loop tempered water system would, during normal operations, avoid the need for
a once-through cooling system for the generators. A small amount of make-up water would
be required each year, and would be obtained from the submerged combustion vaporizers.
Each generator would also have a backup seawater cooling system that would be used during
upset conditions when the SCVs are not operating.

Operations aboard the FSRU, including regasification, would occur 24 hours per day, 7 days
per week. Berthing of LNG carriers next to the FSRU would only occur during daylight
hours; however, the transfer of LNG from the carriers to the FSRU would occur at night.

Cabrillo Port Berth and Carriers
BHP’s consistency certification calls for a single berth located on the starboard side of the
FSRU. BHP’s Deepwater Port Act license application includes an option to install at a later
date a second berth on the port side. The second berth, if added, would provide operational
flexibility under unusual conditions and would never be used simultaneously with the
starboard berth because no more than one LNG carrier at a time would unload. At this time,
MARAD is considering a single berth only. If, in the future, BHP wants to add a second
berth, it would require an amendment to the license and further federal consistency review by
the Coastal Commission.

To receive the LNG from a carrier, the FSRU would be equipped with on-deck loading arms,
piping, and emergency shutdown systems to allow safe transfer of LNG from the LNG carrier
to the FSRU. These emergency systems would release the LNG carrier if wave heights
greater than specified operational limitations are encountered, even if timely weather
warnings are not received (such as during a quickly developing squall). When activated, the
emergency quick-release actions would take less than one minute to complete.

BHP proposes to use LNG carriers with a capacity of either 138,000 m® (4.8 MMcf of LNG)
or 210,000 m® (7.4 MMcf of LNG). The FSRU would receive 99 of the smaller carriers per
year, or 66 of the larger carriers per year. Based on an average daily throughput of 800
MMcfd of natural gas, this equates to an average of 1.25 to 1.91 shipments per week,
depending on the size of the carrier, weather permitting, and given standard operating
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procedure restrictions of significant wave heights of 9.2 feet. The maximum number of
carriers received at the FSRU in any weekly period could be two of the larger carriers or three
of the smaller carriers; however, there would never be more than 99 carriers annually.

Berthing, unloading, and de-berthing would take 18 to 24 hours. Loaded LNG carriers would
not anchor under any circumstance, nor would they be any closer to the mainland than
adjacent to the FSRU.

The inbound and outbound routes of the LNG carriers, decided upon by the U.S. Coast Guard
(USCG) and the U.S. Navy in consultation with BHP, are shown in Exhibit PROJ-4. These
routes were chosen because they are away from areas used by most other vessel traffic, and
because they would avoid the inshore traffic lanes.

The FSRU would be supported by two tug/supply vessels and a crewboat. BHP estimates that
once per week, one of the tug/supply vessels would make the round-trip transit between the
FSRU and Port Hueneme, resulting in approximately 52 round-trips per year. These trips
would be made during daylight hours. The FSRU would have an operations crew of about 30
persons, rotated every seven days and transferred by crewboat from Port Hueneme. The
small, fast crewboat would be based in Port Hueneme and would make approximately two
round trips to the FSRU for each visiting LNG carrier. While the tug/supply vessels are
assisting the carriers with berthing and deberthing activities, the crewboat would patrol the
safety zone around the FSRU.

Offshore Pipelines
BHP proposes to lay the two 22.77 mile long pipelines on the seafloor approximately 100 feet
apart, in waters from 2,900 feet to 42 feet in depth. The proposed pipeline route is depicted in
Exhibit PROJ-1. The pipelines are made of carbon steel and coated on the outside with an
anti-corrosion coating. In addition, sections of the pipeline would be concrete-coated, as
necessary, to prevent waves from moving the pipeline. Aluminum anode rings (called
"bracelets) would be attached at regular spacing along the pipeline to provide cathodic
corrosion protection. At regular spacing, BHP would attach to the pipelines stiffening ring
elements (called "buckle arrestors) to prevent the pipeline from collapsing under hydrostatic
water pressure.

The near-shore segments of the pipelines would be buried under the surf zone and beach using
horizontal directional boring (HDB). Two parallel bores, one for each pipeline, would be
drilled approximately 4,265 feel long and 100 feet apart. The two bores would be drilled
from a site within the Ormond Beach Generating Station and exit approximately 3,000 feet
offshore at a water depth of approximately 42 feet.

Onshore Facilities within the Coastal Zone
Within the coastal zone at the Ormond Beach Generating Station would be a staging area,
entry points for HDB pipeline installation activities, and construction of a new metering
station. In addition, about 0.4 miles of a new 36-inch diameter natural gas pipeline would be
installed in the coastal zone, in part within the boundary of the Ormond Beach Generating
Station and in part adjacent to agricultural land. This section of the pipeline would be
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trenched and buried six-feet below ground. Slick bore technology would be used to go 90 feet
under the Magu Lagoon Canal at the inland boundary of the Ormond Beach Generating
Station. The 36-inch pipeline would then continue below ground outside the coastal zone for
over 14 miles until it connects with an existing SoCalGas pipeline distribution system.

A temporary staging area measuring approximately 250 feet by 325 feet, or 1.9 acres, is
required for equipment, supplies, parking, etc. At the entry point for each of the two offshore
pipelines, a sloped HDB launching pit, measuring approximately 22 feet by 103 feet and 20
feet below grade at the deep end, would be excavated to align the drill rig with the entry angle
of the borehole. The metering station consists of 3.5-foot tall aboveground valve actuators,
eight-foot tall blow-down stacks, a small instrument building approximately nine feet tall, pig
launchers and receivers, a gas odorant injection station, and concrete pads and foundation.

Construction and Installation
HDB activities require 108 days to complete. Offshore pipeline construction would take 35
days. Mooring of the FSRU would take about 20 days. Construction activities and their
estimated time duration are shown in Table 2.2-1 below.

Port Decommissioning
The Deepwater Port license would have no expiration date, but BHP’s projected in-service
life for Cabrillo Port is a maximum of 40 years. MARAD’s license for Cabrillo Port would
require BHP to post a bond or other financial guarantee for the decommissioning of the
facility. BHP has estimated the cost to decommission Cabrillo Port to be $31,500,000.
MARAD will evaluate BHP’s estimate and determine its acceptability. BHP’s
decommissioning cost is based on the following assumptions:

0 All surface and subsea facilities would be removed from the vicinity of the FSRU.
This includes the FSRU, moorings, riser systems, seabed anchors and seabed manifold
system.

0 Pipelines would be abandoned in place.

Within 90 days of termination or revocation of the lease, MARAD requires a licensee to
submit a decommissioning plan. MARAD then reviews the decommissioning plan to
determine compliance with regulations applicable at the time of proposed facility
decommissioning. The review would include consideration of the potential environmental
impacts of decommissioning (review under the National Environmental Policy Act). Also,
the decommissioning plan will be reviewed for consistency with the enforceable policies of
California’s Coastal Management Program. Once a decommissioning plan is approved by
MARAD, the licensee must complete removal of the facility within two years of approval of
the decommissioning plan.



CC-079-06: BHP Billiton

Staff Report and Recommendation

Page 16

Table 2.2-1: Construction Vessels and Equipment

Vessel/Equipment

| Use

Duration

FSRU Mooring

2 tug supply vessels

Logistical support

20 days; 24 hrs/day standby
each

1 crew boat

Transport of work crews

20 days; 2 hrs/day cruising,
14 hrs/day standby

1 construction barge

Installation of mooring
system, PLET, and PLEM

20 days; 12 hrs/day
operating, 12 hrs/day standby

1 tug

Barge positioning

20 days; 2 hrs/day assisting,
22 hrs/day standby

1 oceangoing tug

Logistical support

1 day; 2 hrs assisting, 22 hrs
standby

Shore Crossing

Fabrication and installation

I HDB pipelay barge of HDB pipeline sections 60 days

1 exit borehole barge Construction of transition 35 days
trench

2 anchor-handling tow/supply | Pipeline barge positioning, 35 days

vessels navigation during mooring

4 materials barges Transport pipes and supplies | 60 days

Offshore Pipelay Constructio

n

1 dynamically positioned
pipelay vessel

Pipelaying

35 days; 12 hrs/day
operating, 12 hrs/day standby

35 days; 24 hrs/day standby

2 tug supply vessels Logistical support cach
35 days; 2 hrs/day cruising,
1 crew boat Transport of work crews 14 hre/day standby
. . . 10 days; 4 hrs/day cruising,
1 tug and pipe barge Pipe handling 12 hre/day standby
1 dock crane Pipe handling and loading 8 hrs total
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2 APPLICANT’S CONSISTENCY CERTIFICATION

On October 6, 2006, the Coastal Commission received the applicant’s Coastal Consistency
Certification, Deepwater Port Act License Application (dated October 4, 2006). In it the
applicant certifies that the proposed project complies with the enforceable policies of
California’s approved coastal zone management program, and will be conducted in a manner
consistent with that program. Coastal Commission staff deemed the consistency certification
complete on February 20, 2007.

3 STAFF RECOMMENDATION
3.1 Consistency Certification Motion
Staff recommends objection to the consistency certification.

Motion:

I move that the Commission concur with BHP Billiton LNG International, Inc.’s
consistency certification CC-079-06, that the project described therein is consistent
with the enforceable policies of the California Coastal Management Program.

Staff Recommendation:

Staff recommends a NO vote on the motion. Failure of this motion will result in an objection
to the certification and adoption of the following resolution and findings. An affirmative vote
of a majority of the Commissioners present is required to pass the motion.

3.2 Consistency Certification Resolution

Resolution to Concur with Consistency Certification:

The Commission hereby objects to the consistency certification by BHP Billiton LNG
International, Inc. on the grounds that the project described therein is not consistent
with the enforceable policies of the California Coastal Management Program.
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4 FINDINGS AND DECLARATIONS

The Commission finds and declares as follows:

4.1 Marine Resources and Water Quality
CCMP § 30230 states:

Marine resources shall be maintained, enhanced, and where feasible, restored.
Special protection shall be given to areas and species of special biological or
economic significance. Uses of the marine environment shall be carried out in
a manner that will sustain the biological productivity of coastal waters and
that will maintain healthy populations of all species of marine organisms
adequate for long-term commercial, recreational, scientific, and educational
purposes.

CCMP § 30231 states:

The biological productivity and the quality of coastal waters, streams, wetlands,
estuaries, and lakes appropriate to maintain optimum populations of marine
organisms and for the protection of human health shall be maintained and, where
feasible, restored through, among other means, minimizing adverse effects of waste
water discharges and entrainment, controlling runoff, preventing depletion of ground
water supplies and substantial interference with surface water flow, encouraging
waste water reclamation, maintaining natural vegetation buffer areas that protect
riparian habitats, and minimizing alteration of natural streams.

CCMP § 30250 requires, in part, that new industrial development:

...be located within, contiguous with, or in close proximity to, existing developed
areas able to accommodate it or, where such areas are not able to accommodate it...
where it will not have significant adverse effects, either individually or cumulatively,
on coastal resources.

Sensitive Marine Resources of the Project Area
The Cabrillo Port project site is located in the area offshore Santa Barbara, Ventura and Los
Angeles counties known as the Southern California Bight (SCB), one of the most complex,
diverse and productive marine environments along the west coast of the United States. This
area is marked by the confluence of two of the principal oceanic currents that transit the
southern California coastline, the cold, southern-flowing California Current and the warm,
northern-flowing Southern California Countercurrent. The passage and convergence of these
two distinct currents within the northern portion of the SCB has enabled both cold and warm
water species of marine plants, fish, plankton, birds and mammals to inhabit and proliferate in
this unique location. Understanding of the significance and value of this area’s marine
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resources inspired the National Oceanic and Atmospheric Administration’s 1980 designation
of the Channel Islands National Marine Sanctuary here and has led to its international
recognition as a hotspot for scientific research, marine mammal and bird watching and
recreational and commercial diving and fishing. The SCB’s oceanographic and physical
features support a great diversity of marine species, many of which are extremely rare and
afforded special protection by federal and State law. A detailed description of this area’s
marine plant and animal communities is provided in Exhibit MAR-1 but briefly stated, the
SCB is home to 41 marine mammal species, 195 seabird species, approximately 481 fish
species, four species of sea turtles, over 5,000 species of marine invertebrates, a wide variety
of planktonic and larval organisms and over two thirds of the 673 species of marine plants
known to occur in California waters (including giant kelp). Among this highly diverse
assemblage of species, there are numerous species recognized federally and/or by the State of
California as endangered or threatened. These special status species include six seabirds: the
California brown pelican (State and federal endangered), Xantus’s murrelet (State threatened,
federal candidate), marbled murrelet (State and federal threatened), California least tern
(federal endangered), and western snowy plover (federal threatened). Also found within the
project area are 42 species of marine mammals including federal endangered or threatened
species such as the sei whale, fin whale, humpback whale, blue whale, North Pacific right
whale, sperm whale, stellar sea lion, Guadalupe fur seal, and southern sea otter. All other
marine mammal species such as the gray whale, bottlenose dolphin, harbor porpoise,
California sea lion, harbor seal, and Northern elephant seal are afforded protection under the
Marine Mammal Protection Act of 1972. In addition, federal threatened or endangered sea
turtle species that may be found within the project area include the loggerhead, leatherback,
green and olive ridley. As proposed, the Cabrillo Port project has the potential to result in a
variety of impacts on both the marine biological resources and water quality of the project site
and the larger Southern California Bight area.

Potential Marine Resource Impacts
Potential marine resource impacts will be discussed in detail below and include the following:
(1) entrainment of planktonic and larval organisms due to the project’s proposed use of
seawater; (2) impingement of marine life on the intake screens used on the FSRU and LNG
carrier vessels; (3) disturbance to nocturnal seabirds within the project area due to the FSRU’s
safety, operational, and construction lighting requirements; (4) disturbance and injury of
marine mammals due to underwater noise associated with construction and operational
activities; (5) disturbance and loss of benthic organisms and habitat due to the placement and
installation of the FSRU’s mooring system, the excavation of HDB exit pits on the seafloor,
and the installation and placement of the two 24-inch diameter natural gas pipelines and their
associated protective devices; (6) FSRU tankers and support vessel collisions with marine
mammals and sea turtles; (7) disturbance and entanglement of migratory whales during
pipeline installation; and (8) destruction of marine habitat and mortality to marine life
associated with accidental interactions with unexploded ordnance during pipeline construction
and installation.
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41.1 Entrainment

Introduction and Background
The proposed project would result in the intake and use of approximately three billion gallons
of seawater per year.” The FSRU would require about 1.4 billion gallons per year for ballast
and other purposes, and the LNG carrier vessels would use about 1.6 billion gallons per year
for ballast and for their seawater cooling systems.

This use of seawater would cause the entrainment of significant numbers of embryonic, larval
and adult planktonic marine organisms. Entrainment occurs when seawater and the
planktonic organisms it supports are drawn in to a seawater intake system. Many of these
systems cause 100% mortality to the entrained organisms due to their being subjected to
changes in temperature, pressure, and light, and in some cases due to the introduction of
chemicals or the mechanical effects caused by pumps or other equipment. Even if some
organisms initially survive entrainment and are released back to the ocean, it is believed that
they die relatively quickly due to their delayed reaction to these stressors. Some intake
systems, including some ballast water systems on ships, often cause less than 100% mortality;
however, there is significant variability in ballast water survival rates based on factors such as
the length of time organisms are within the ballast water, whether the ships use pumps or
gravity to load and offload ballast, the rate of predation within the ballast water, whether
chemicals are introduced, and other factors.’

Along with the direct loss of these organisms, entrainment caused by these systems can also
cause indirect impacts to the marine environment by altering the food web and removing part
of the marine community’s productivity. The loss of eggs and larvae due to entrainment can
additionally result in losses of future adult members of a given population as well as
ecosystem losses or changes that cause alterations in community structure and viability.

BHP has modified the project as it was originally proposed to reduce its seawater use and
entrainment impacts from about 5.2 billion gallons per year to the currently anticipated three
billion gallons per year. One significant change is the FSRU’s proposed use of a closed loop
cooling system rather than a once-through system, which would reduce the project’s overall
seawater use by about two billion gallons per year. BHP assessed the feasibility of further
reducing the facility’s seawater use and its entrainment rates; however, the measures

> Three billion gallons is roughly equivalent to the water contained within an area one mile square and fourteen
feet deep, or about 9,202 acre-feet.

% The survival of organisms within ballast water has resulted in a separate set of environmental concerns due to
the introduction of non-native, invasive, or exotic species in coastal waters throughout the world. To avoid the
potential impacts associated with these species introductions, BHP has committed that before the initial arrival of
the FSRU from its overseas fabrication port, it would follow established ballast water exchange protocols in
accordance with the International Convention of the Prevention of Pollution from Ships (MARPOL) and State of
California and USCG requirements, including notification and exchange of ballast water outside the 200 NM
(230 miles or 371 km) Exclusive Economic Zone limit. Similarly, BHP has committed to have the LNG carriers
serving the FSRU perform ballast water exchanges in accordance with those same regulations.
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considered appear to be infeasible or would not result in an appreciable difference in
entrainment impacts. They include recycling the ballast water used by storing it in submerged
tanks, increasing the depth of the intakes so that seawater is drawn in from a lower water
depth with lower concentrations of entrainable organisms, and others. Therefore, while the
currently proposed project would include a substantial decrease in entrainment compared to
the project as originally proposed, the current proposal would still result in the unavoidable
use of about three billion gallons of seawater per year.

To address the proposed project’s entrainment impacts, BHP has committed to implement
three main mitigation measures, as summarized below (see Appendix B for a full description):

(0]

In sum,

BHP will conduct an entrainment study starting within 60 days of Cabrillo Port’s
startup. The entrainment study will follow protocols similar to the “state of the art”
power plant studies as described below. BHP will also convene an independent
Technical Advisory Committee to help develop and implement the study and to
review the study results.

At least one year prior to project startup (anticipated to be in 2010), BHP will provide
$5.4 million to the California Department of Fish and Game “Compensatory Hard
Bottom Mitigation Fund.” These funds will be used to design, permit, construct, and
monitor at least seven acres of artificial reef in the Southern California Bight. As
described in the discussion below, this amount of reef is believed to provide 2:1
mitigation for the lost planktonic productivity caused by Cabrillo Port’s anticipated
entrainment impacts.

If results of the entrainment study show that the seven acres of artificial reef is
insufficient mitigation (as determined by Technical Advisory Committee), BHP will
within 60 days of study completion provide to the “Compensatory Hard Bottom
Mitigation Fund” any additional funds needed to design, permit, construct, and
monitor the additional acreage of artificial reefs needed to provide at least 2:1
mitigation for those impacts. The additional funds required will be determined by the
Executive Director of the Coastal Commission in consultation with the Department of
Fish and Game.

BHP is proposing to first provide funding to mitigate for anticipated project impacts,

then study the actual project impacts, and then provide additional mitigation if the study
shows it to be necessary. The discussions below provide more details about the extent of the
proposed project’s likely entrainment impacts and the adequacy of BHP’s proposed
mitigation. They first describe the type of entrainment study needed, which BHP has
proposed to conduct, then describe how the Commission is using existing data and several
conservative assumptions to determine, prior to performance of the needed study, the
proposed project’s probable impacts, and finally describe the adequacy of BHP’s proposed
mitigation.
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Determining Adverse Entrainment Effects and Necessary Mitigation
As noted above, entrainment occurs when small organisms such as fish eggs, larvae, and
plankton are drawn into a seawater intake. The rate and severity of entrainment impacts are
related primarily to the volume of seawater used and to the location of the intake relative to
the habitat used by species subject to entrainment. For example, intakes located in highly
productive areas — in or near estuaries, on the ocean surface, etc. — are likely to draw in
seawater containing relatively high concentrations of organisms. Entrainment impacts can
also vary based on when seawater is drawn into an intake — for example, adverse effects may
be more severe during spawning periods or plankton blooms.

The marine environment has a high level of spatial and temporal variability due to seasonal,
daily and hourly changes in wind patterns, current speeds, current directions, and sunlight
levels, all of which affect the presence and density of entrained organisms. Because of this
variability, determining the entrainment impacts of a particular facility generally requires a
site-specific study. This type of study has been done recently at several of California’s
coastal power plants, with the most recent of these studies considered “state of the art” for
determining entrainment impacts along California’s shoreline. BHP has proposed to conduct
such a study, as described below.

Identifying the scope and severity of this proposed project’s adverse entrainment effects is a
significant challenge for several reasons. First, BHP has not yet conducted the type of study
generally used to determine the entrainment impacts caused by a seawater intake. These
studies are best completed before the impacts associated with the intake start. Additionally,
there are currently no site-specific data available that describe the numbers, types, and
densities of organisms that would be subject to entrainment at the proposed project site. The
nearest data are from a long-term sampling station about 14 miles from the project site, which
was established as part of the California Cooperative Fisheries Investigation (CalCOFI)
program, described in further detail below. These data are likely suitable for establishing an
initial assessment of the proposed project’s likely impacts but do not provide the level of
certainty provided by a study particular to this specific site. Despite these difficulties, the
Commission has evaluated the best available data to determine the proposed project’s likely
impacts and has made several conservative assumptions about those impacts to determine
whether BHP’s proposed mitigation is adequate and appropriate.

Conducting an Entrainment Study
Several studies have been done recently to determine the type and extent of entrainment
impacts caused by coastal power plants in California and to suggest recommended mitigation
for those impacts.” These power plants use from several hundred to over two billion gallons
of seawater per day, and each of these recent studies showed that the particular coastal power
plant being studied caused significant adverse entrainment impacts to local or regional coastal
waters. In some cases, the entrainment impacts affected dozens or hundreds of acres of the
ocean environment by removing some of the productivity of nearby marine habitats. BHP’s

" In the past decade, entrainment studies have been completed at several California coastal power plants,
including Diablo Canyon, Huntington Beach, Morro Bay, Moss Landing, and South Bay.
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use of about 8.2 million gallons of seawater per day would be far less than that used by these
coastal power plants, so although Cabrillo Port’s entrainment effects are likely to be similar,
the scale of its impacts is likely to be smaller.

Although the proposed facility would use water from a different environmental setting than
the coastal power plants — i.e., open ocean water rather than nearshore or estuarine waters —
the study methods and protocols used for the power plant studies appear to be suitable or
adaptable for determining Cabrillo Port’s entrainment impacts. We note that each of the
coastal power plant studies used similar protocols and techniques even though the power
plants were located in areas with different habitat types — e.g., nearshore sandy bottom, rocky
reef, enclosed bay, etc. — which suggests that the standard study protocols can be adapted to
the open ocean habitat that would be affected by Cabrillo Port. The studies all share a basic
approach — to collect seawater samples from near the intake for at least one year; to then
identify, count, and measure the organisms in those samples; and finally, to use three different
modeling techniques to determine what impact the loss of these organisms has on the affected
marine environment. The BHP study would include this same general approach,
methodology, and set of protocols, which are described below in more detail, to confirm the
anticipated level of Cabrillo Port’s entrainment impacts described later in these findings. The
study would also be used to determine whether BHP would need to provide additional
mitigation if the proposed project’s entrainment effects are greater than anticipated.
Additionally, by conducting the study after the facility starts operations, its results would
reflect the site conditions with the facility rather than without. Once the facility is in place,
some site conditions would change and may alter the anticipated level of entrainment — for
example, both the lighting and the presence of hard substrate at the facility may change the
numbers or types of entrained organisms in the area.

The entrainment studies recently completed at coastal power plants and the study BHP would
complete require collecting and compiling several sets of data about the types and numbers of
organisms subject to entrainment. BHP’s study would include use of the Empirical Transport
Model (ETM), which requires collecting additional data to provide an estimate of the amount
of habitat that would be needed to replace the productivity lost due to entrainment.® That
estimate, known as the Area of Production Foregone, serves as the basis for identifying the
extent of an intake’s entrainment impacts and for helping determine mitigation that may be
needed to address those impacts. The description below is a highly simplified version of the
steps needed in an entrainment study to generate that estimate.

¥ The other two models used in entrainment studies, Fecundity Hindcasting (FH) and Adult Equivalent Loss
(AEL) model, require life history information that is not available for most species subject to entrainment on the
West Coast, so these models of limited use. They are, however, often used in association with the ETM to
provide confirmation of the ETM results.
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An entrainment study first requires determining the volume of water drawn in to an intake. It
also requires conducting sampling to determine the concentration of entrainable organisms of
various species in that water. This generally entails weekly or biweekly plankton sampling
that occurs over the course of a year, with each sampling event being 24 hours long.” The
plankton samples are taken using established and consistent protocols regarding the type of
sampling equipment used, how organisms are counted and measured, etc. Rather than keep
track of each type of species captured during these sampling events, most studies identify a
set of key target species that serve as a representative sample of the entire sampled
population.

The two figures above — the volume of water drawn in to the intake and the average
concentration of entrainable organisms of each target species per unit of water — are used to
determine the number of organisms from each species that would be lost to entrainment. For
coastal power plants, the assumption is that entrainment results in 100% mortality of all
entrained organisms. For example, if there is an average of 100 larvae of a particular species
in each million gallons of water, a 50 million gallon per day intake would entrain just less
than about two million of these larvae annually (5,000 larvae per day X 365 days = 1,825,000
larvae per year).

These totals are then used in the ETM to calculate the proportion of organisms of each target
species lost to entrainment to the total of those organisms in the source water. This is known
as “Proportional Mortality” or Py, and is used to estimate the effect of that entrainment on the
local or regional marine ecosystem. To determine Py, the ETM requires two main types of
information in addition to that described in the step above. First, the study needs to determine
the source water area for each species — that is, the area of water from which entrainable
organisms from a particular species are drawn to the intake. This is done by reviewing
hydrographic data to determine the average current speed of the seawater moving past the
intake. Additionally, the study must identify the size and age at which organisms of the target
species are no longer subject to entrainment — that is, the size or age at which a particular
species is able to move away from an intake and thus avoid being entrained. This age
generally ranges from several days to several weeks. Once this age is known, the source
water for each species is determined by multiplying the age by the average water speed. For
example, if the average current speed past an intake is 0.3 miles per hour and a particular
species is susceptible to entrainment during the first week of its life, the source water area
extends 50.4 miles upcurrent (i.e., 0.3 mph X 24 hours X 7 days = 50.4 miles). To obtain the
overall volume of water within the source water area, the source water length is combined
with the depth and width of the source water from which larvae of a particular species might
originate. For nearshore facilities, this is usually based on an average depth out to a specific
distance from the shoreline. However, the source water area for many species does not
include the entire distance, but is based on the amount of suitable habitat within that distance.

? In recognition of the high degree of variability in ocean conditions, sampling sometimes needs to be done for
more than a year. BHP has committed to conduct an additional year of sampling if the Technical Advisory
Committee determines the initial year of sampling is occurring during a recognized period of high variability,
such as an El Nino Southern Oscillation (ENSO).
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With rockfish species, for example, if only 20% of the source water area includes rocky
habitat used by adult rockfish, the larvae are assumed to come from only 20% of the area
within the entire length of the source water and the source water areas for those species are
adjusted accordingly. To provide additional certainty about concentrations of the various
species within the overall source water area, studies using ETM conduct entrainment
sampling relatively close to the intake along with source water samples taken at some distance
from the intake. Continuing the example from above, if the larvae from a species come from
an area 50.4 miles by one mile wide averaging 20 feet deep, their source water volume is just
more than 210 billion gallons (assuming the entire source water area provides suitable habitat
for that species). Determining the source water area will also vary based on whether the
source water is constrained or unconstrained — that is, whether it is from an enclosed estuary
or in open nearshore waters.

Once the source water is known for a particular species, calculating Py, requires identifying
the percentage of organisms of that species in the source water that are lost to entrainment. If
the concentration of those larvae is the same throughout the source water (e.g., 100 per
million gallons), the 210 billion gallons of source water would contain about 21 million of
that species’ larvae, which means the roughly two million entrained each year would
represent about 9% of the larvae in the source water. The Py, for that species would therefore
be 9%.

The next measure to determine is the Area of Production Foregone, or APF, which describes
the effects of entrainment in terms of the area of habitat needed to replace the lost
productivity represented by the entrained organisms. The APF is determined by multiplying
the area of habitat within the source water area by the proportional mortality. Continuing the
example from above, the APF would cover 9% of the source water area, which would be
roughly 3,000 acres (i.e., 9% of an area 50.4 miles long by one mile wide equals 2903 acres).
An entrainment study determines separate APFs for each of the target species, which can then
be averaged to represent an overall area of lost productivity. The overall APF can then be
used to determine an appropriate type and amount of mitigation for the target species. APFs
for those species known to use specific habitat types within the overall source water area can
be kept separate to help identify more focused mitigation for those species.

The APF therefore provides a way to measure the effect entrainment has on the population of
a species within a source water area. Even where a high number of organisms of a species are
lost to entrainment, the APF for that species may be relatively small, depending on the size of
the source water area of that species. Conversely, entrainment of a low number of organisms
may result in a large APF if those organisms come from a small source water area. We note
that the roughly 3,000-acre APF provided in the example above is based on an intake flow
several times higher than those expected at Cabrillo Port (50 million gallons per day versus
8.2 million gallons per day), and that the source water areas for the organisms entrained at
Cabrillo Port are likely larger than that used in the example. This would result in an overall
smaller APF, as is shown in the findings below.
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Although this type of entrainment study has been not been done for offshore facilities such as
Cabrillo Port, the Commission believes it can be used and adapted as necessary to provide a
reliable assessment of the proposed project’s entrainment impacts. This is based in part on
the study’s adaptability to be used in different nearshore environments. Additionally, most of
the power plant studies included formation of an independent Technical Advisory Committee
that determined appropriate study protocols and reviewed study results. To provide further
assurance that the study would be carried out in an effective manner, BHP has committed to
include as part of its study formation of a Technical Advisory Committee, with its
membership subject to review and approval by the Commission’s Executive Director. The
Commission therefore believes that a study conducted in a manner similar to the type
described above would adequately describe Cabrillo Port’s entrainment impacts. BHP’s
proposal to conduct such a study is therefore likely to provide the certainty needed to confirm
the level of entrainment impacts anticipated for the Cabrillo Port facility, which are described
in the following section.

Determining Likely Effects and Mitigation
As noted previously, it is difficult to identify the likely entrainment effects of the proposed
facility without having results of the study described above. Normally, such a study would be
needed as part of the permit review process; however, in this case, the Deep Water Port Act’s
anticipated regulatory timeline of 356 days did not allow for the approximately 18 months
needed to develop and implement such a study. Although BHP has agreed to conduct the
necessary study, it will not start until after the facility begins operating and the results would
not be available for more than a year later. Additionally, absent such a study, it is difficult to
evaluate what mitigation might be appropriate, since site-specific impacts on which to base a
mitigation proposal are not yet known. The Commission must therefore apply the best data
available and make a number of conservative assumptions to reach a reasonable conclusion
about the project’s likely effects and necessary mitigation.

There are several sources of data useful to describe Cabrillo Port’s likely entrainment effects.
The project site is within an area subject to extensive and long-term research about ocean
conditions, with one of the main research efforts, and the one most suited to identifying the
proposed project’s likely entrainment impacts being CalCOFI, or the California Cooperative
Oceanic Fisheries Investigations program. CalCOFI is a partnership between the California
Department of Fish and Game, NOAA Fisheries, and the Scripps Institute of Oceanography.
Since 1949, the program has conducted quarterly or annual sampling cruises in the Southern
California Bight to collect data on the area’s physical, chemical, and biological properties.
The program has established 66 data sampling stations within several hundred square miles of
the Bight and has amassed a substantial amount of data about ocean conditions during the past
more than fifty years of research, including a long-term dataset describing the types and
densities of marine organisms present in these waters.

Although CalCOFI was not designed to support the type of analysis needed to identify
Cabrillo Port’s likely entrainment effects, the program provides the best available data upon
which to make a reasonable initial assessment of the types of organisms that would likely be
subject to entrainment. The Commission must recognize several shortcomings in using these
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data, however, as CalCOFI does not provide the site-specific data needed to perform the
entrainment modeling analyses that would be generated during the BHP entrainment study.
The closest CalCOFI sampling station is about 14 miles from the proposed BHP facility site.
Additionally, CalCOFTI’s schedule of collecting samples quarterly or annually are of less value
for describing the project’s probable effects than the weekly and monthly samples that would
be taken during BHP’s entrainment study. Further, CalCOFI samples the entire water column
to a depth of about 900 feet below the surface, so the species identified in its samples are not
necessarily those that would be subject to entrainment from an intake located about 40 feet
below the surface. These characteristics limit the usefulness of those data to describe the
species abundance, diversity, and variability in the plankton community that is likely present
at the Cabrillo Port site. Nevertheless, the data collected during CalCOFI’s more than fifty
years of sampling provide a reasonable basis for identifying the types and numbers of
organisms that would be subject to entrainment, particularly if the data are used in association
with conservative assumptions about those likely impacts.

The EIS/EIR used CalCOFI data to describe the numbers and densities of planktonic
organisms in nearby waters (see EIS/EIR Chapter 4.7 and Appendix H-1). The assessment in
the EIS/EIR determined that the FSRU’s use of about 1.4 billion gallons of seawater per year
would result in the loss of anywhere from about 14 to 61 million fish eggs annually and about
2.6 to 11 million larvae annually, depending on its minimum or maximum operating
conditions. The species identified included a mix of offshore pelagic species and nearshore
species, including several species of rockfish. The EIS/EIR concluded that this loss of eggs
and larvae was less than significant when compared to the numbers of eggs and larvae in the
Southern California Bight.

However, that conclusion was based on a less rigorous approach than that used in the power
plant entrainment studies described above. Without having the site-specific information
needed to determine which species would be subject to entrainment and what the source water
areas would be for those species, the EIS/EIR assumed that the area consisted of a roughly
quadrangle-shaped area of several thousand square miles in the Southern California Bight. It
then derived an average ichthyoplankton density from several nearby CalCOFI sampling
stations to determine the likely number of eggs and larvae that would be lost to entrainment at
Cabrillo Port. Finally, it compared this loss to the total number of eggs and larvae in the
assumed source water area to conclude the entrainment losses would be less than significant.

This approach, however, does not include the species-specific and biologically-based source
water determinations needed to calculate an Area of Production Foregone, as would be done
in the BHP entrainment study. The EIS/EIR’s use of the entire Southern California Bight as
source water may result in a substantial underestimate of the proposed project’s entrainment
impacts. Further, the EIS/EIR did not include the seawater intake and entrainment that would
be caused by the LNG carriers using about 1.6 billion gallons of seawater per year for ballast.
The Commission is including this seawater use in its review of entrainment impacts, which is
roughly double the amount of project-related entrainment described in the EIS/EIR.
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Rather than rely solely on the CalCOFI data, the Commission is applying several conservative
assumptions about the types and densities of organisms that would be subject to entrainment
at Cabrillo Port and is applying some of the findings and techniques used in recent coastal
power plant entrainment studies. One such assumption is that the average density of
organisms in the seawater used by Cabrillo Port will be the same as in the seawater used by
nearshore power plants — that is, the Commission is using the overall higher average densities
found in nearshore waters. Although population densities in both nearshore and offshore
waters are highly variable and there are times when the offshore concentrations are at or
above the nearshore averages, the nearshore average density is likely to represent a reasonable
high-end average concentration for the overall densities at the Cabrillo Port site. This
assumption therefore helps minimize the risk of underestimating Cabrillo Port’s likely
entrainment impacts.

Another conservative assumption is that the species entrained at Cabrillo Port would be
similar to those affected by entrainment at a nearshore facility. This is conservative in that
nearshore entrainment often includes numerous rockfish species and other species that are the
focus of intensive management and protection due to their importance to the State’s fisheries.
By emphasizing the effects on species from the various nearshore environments, this
assumption avoids underestimating the proposed project’s effects on species produced from
habitats that are less common than the open ocean environment. This assumption also
addresses in part the difficulty of mitigating for the loss of production in the open ocean.
Data from the nearby CalCOFI sampling station suggest that it is also reasonable to make this
assumption, since those data show the presence of several rockfish species along with the
expected pelagic, or offshore, species.

To provide additional conservatism, the Commission is adding the use of ballast water by the
LNG carrier vessels to its consideration of the various seawater intake requirements of the
FSRU, which more than doubles the seawater use that the EIS/EIR evaluated. The
Commission also assumes that the seawater intakes of both the FSRU and the LNG carriers
will cause 100% mortality to the entrained organisms. Although the LNG carriers’ use of
seawater for ballast is likely to result in something less than 100% mortality, under exiting
State and federal regulations, all ballast water that is taken on by LNG carriers at the project
site must be discharged at least 50 nautical miles from land, which would effectively remove
any and all marine organisms within that water from the local marine environment. In
addition, the many variables affecting plankton survival within ballast water systems make it
difficult to predict actual mortality rates. Therefore, the Commission is assuming the
reasonable worst-case rate of 100% mortality for all planktonic organisms entrained by the
LNG carrier vessels. By adding this seawater use to that considered in the EIS/EIR and by
assuming 100% mortality, these assumptions would essentially double the potential adverse
entrainment effects.

By applying these conservative assumptions — that the densities and types of organisms
subject to entrainment at Cabrillo Point will be similar to those at nearshore facilities, and that
all of the seawater use will cause 100% mortality — the Commission’s approach provides a
high level of assurance that Cabrillo Port’s entrainment impacts are not being underestimated.
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Additionally, to provide a better sense of Cabrillo Port’s likely source water area needed to
identify the extent of its entrainment impacts, the Commission is applying the conservative
assumptions above to a recent nearby power plant study at Huntington Beach. The
entrainment study done at the Huntington Beach Power Plant is likely the one most applicable
to Cabrillo Port. Its source water is from an unconstrained open coastal area that is much
shallower than the Cabrillo Port site, but the habitat types within its source water are largely
open water and sandy bottom, which is more similar to Cabrillo Port than the source water
areas for other recent power plant studies. For example, Diablo Canyon’s source water
includes substantial areas of hard bottom habitat and Moss Landing’s source water is largely
constrained within a coastal estuary.

The Huntington Beach study also included a rigorous determination of the power plant’s
source water area. Rather than use the entire geographic area from which the power plant
draws its seawater, the study identified specific source water areas for a number of target
species and then related the source water area to the level of seawater use by the power plant.
The study determined that for a seawater intake flow of 254 million gallons per day, the
average source water area was 104 acres — that is, the organisms entrained in a daily annual
flow of 254 million gallons per day represented an annual loss of productivity in 104 acres of
nearshore waters. '

By applying the conservative assumptions identified above, along with some findings from
the Huntington Beach study, the Commission can generate a reasonable and conservative
sense of Cabrillo Port’s entrainment impacts. Because there are no site-specific data at
Cabrillo Port, the best way to apply these assumptions and findings may be through a
proportional comparison of the impacts noted at Huntington Beach with the anticipated
impacts at Cabrillo Port. As noted above, the Huntington Beach entrainment study,
completed by the California Energy Commission in 2006, showed that the entrainment caused
by the power plant’s use of 254 million gallons per day of seawater resulted in an APF equal
to about 104 acres of nearshore waters. Applying that same proportional relationship between
water use and lost productivity to the Cabrillo Port project results in an APF of about 3.4
acres:

254mgd ~ 8.2mgd
104acres  3.4acres

The Commission recognizes that this approach has its limitations, in that the results from an
entrainment study done at one location are not likely to be applicable at another location.
However, with the use of the reasonable and conservative assumptions described above, the
Commission believes this proportional approach can be applied to Cabrillo Port. Further,

' The Huntington Beach study also determined that the power plant caused an additional 15.35 acres of APF
loss for goby species subject to entrainment. These species use an estuarine habitat type distinct from the habitat
used by most other target species at Huntington Beach. However, the lack of site-specific data at the Cabrillo
Port site does not allow this distinction to be made in this analysis.
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when this same approach is applied to other recent power plant studies, the selection of
Huntington Beach appears to provide substantial additional conservatism in identifying an
appropriate APF. For example, the entrainment study done at Diablo Canyon found that the
power plant’s use of about 2 billion gallons per day would require about 1000 acres of rocky
reef habitat to make up for the lost productivity. The study at the Moss Landing Power Plant
showed that the 1.2 billion gallons per day used there required about 840 acres of wetland
mitigation to make up for the organisms lost due to entrainment. These studies did not
produce an APF in the way used at Huntington Beach — for example, the source water areas at
Diablo Canyon include substantial areas of rocky habitat, and the Moss Landing source water
areas were largely within a constrained estuarine system — but they allow a rough comparison
to be made with the Huntington Beach study and they illustrate the conservatism of the
Commission’s assumptions. When the proportional relationship above is applied for these
two facilities, the resulting APF is several factors less than that of the Huntington Beach
facility, as shown below:

Moss Landing: Diablo Canyon:
1.2bgd 8.2mgd 2bgd 8.2mgd
840acres  0.0000057acres 1000 acres  0.0000041 acres

That is, if the proportional relationships between water use and APF at these two facilities
were applied to the water use at Cabrillo Port, they would result in a negligible APF of less
than a square foot. It is clear from applying this approach to these three power plants that the
figures derived from the Huntington Beach study are the most conservative for determining
the extent of Cabrillo Port’s likely entrainment effects.

Based on the above, the Commission believes it is both reasonable and conservative to
assume that Cabrillo Port’s entrainment impacts would result in an Area of Production
Foregone no greater than about 3.5 acres.

Mitigation
The discussion above describes the anticipated entrainment losses caused by Cabrillo Port to
be equal to about 3.5 acres of productivity from the open ocean. To address this impact, BHP
has agreed to a two-pronged mitigation approach. It will first contribute $5.4 million to the
Department of Fish and Game’s (DFG’s) “Compensatory Hard Bottom Mitigation Fund.”
Based on recent figures provided by DFG, this would provide about seven acres of artificial
reef habitat within the Southern California Bight waters affected by the proposed project.
This amount is based on recent DFG cost figures described below, and would result in 2:1
mitigation on an APF per-acre basis. BHP has also committed to providing additional funds
for reef creation if the results of BHP entrainment study described above shows that Cabrillo
Port results in an APF greater than 3.5 acres. In that case, BHP will provide the funds
necessary to create additional reef habitat at the same 2:1 ratio — for example, if the APF is 5
acres instead of 3.5 acres, BHP would fund the creation of an additional 3 acres (i.e., the 2:1
ratio would result in 10 acres of mitigation for 5 acres of impact instead of 7 acres of
mitigation for 3.5 acres of impact). For the reasons below, the Commission believes that
BHP’s proposed mitigation is adequate to address Cabrillo Port’s likely entrainment impacts.
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Regarding the type of mitigation offered, the Commission believes artificial reef habitat is
suitable mitigation for this proposed project’s entrainment effects on open ocean waters. It is
infeasible to create direct mitigation in the form of open ocean waters, so BHP is proposing
instead to fund a form of indirect mitigation, but one that is likely to be more productive than
the lost open ocean habitat. Although a created reef would provide a different habitat type
than that in which the entrainment occurs, it would support many of the same species that are
likely to be found subject to entrainment during BHP’s study. As noted previously, samples
from the closest CalCOFT stations show a wide variety of nearshore species, including several
rockfish species that are likely to benefit from the created habitat. Therefore, the constructed
reefs would provide mitigation for species directly affected by the facility as well as provide
indirect mitigation for other species.

Regarding the amount of mitigation, the previous discussion of likely project-related impacts
showed that the APF of 3.5 acres is based on several conservative assumptions. Since the
anticipated APF is based on those conservative assumptions, it would be reasonable to find at
the completion of BHP’s entrainment study that Cabrillo Port’s actual APF is somewhat less
than 3.5 acres. Providing 2:1 mitigation in the form of more productive habitat than that
directly affected by the proposed project is therefore likely to result in a mitigation ratio
somewhat higher than 2:1. For comparison, we note that the mitigation required as a result of
the Huntington Beach power plant study was at a 1:1 ratio based on the APF. In that case, the
Energy Commission determined that restoration of 104 acres of nearby wetlands would
provide suitable mitigation for adverse entrainment effects at the power plant that resulted in
an APF of 104 acres.'' The use of a 1:1 mitigation ratio rather than the higher ratio usually
applied to mitigation determinations was based in part on the likelihood that the 104 acres of
restored wetlands would be at least as productive as the same area of open coastal waters.

As noted above, BHP’s proposed $5.4 million contribution would go to the “Compensatory
Hard Bottom Mitigation Fund,” administered by the California Department of Fish and Game.
As of 2005, the Program had constructed about 30 reefs in about a dozen different locations
along the southern California shoreline. Program-related research has helped identify the
most effective reef designs, materials, and placement to enhance various habitat
characteristics. It has also shown that constructed reefs have developed self-sustaining fish
populations and made significant contributions to larval populations in the Southern
California Bight. One benefit, therefore, of BHP’s proposed reef funding is that a properly
constructed reef would likely result in ongoing mitigation benefits throughout the anticipated
life of the LNG facility and beyond.

The most recent available cost figures for creating an artificial reef in the Southern California
Bight are those developed in 2006 by the California Department of Fish and Game for a one-
acre reef being built off of Point Pitas, in Ventura County. The total cost for that reef is
estimated to be $523,311, which includes design, permitting, constructing, monitoring, and

" The eventual mitigation requirement was decreased based on the power plant using less than 254 million
gallons per day for several years; however, the ratio of water use and wetland mitigation remained the same.
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administrative costs. This would likely be a conservative figure when applied to BHP’s
proposed mitigation since reefs constructed with the BHP mitigation funding would likely
have somewhat lower costs per acre due to some of the costs being spread across a larger
project area. The $5.4 million is based on applying a conservative 10% per year cost increase
and assuming that BHP would not provide the funds until 2010."> The per-acre costs in 2010
would therefore be approximately $766,180 per acre, and BHP’s offer of $5.4 million would
then be expected to result in about 7 acres of reef habitat as mitigation for the anticipated loss
of production for about 3.5 acres of ocean habitat. Further, as noted above, BHP would
provide additional funds if this funding amount is later determined to be inadequate based on
the results of the upcoming entrainment study.

Conclusion
The Commission therefore finds that BHP’s proposed mitigation is adequate to address
Cabrillo Port’s likely entrainment impacts.

4.1.2 Impingement

Impingement occurs when fish or other organisms are caught on an intake’s screening system
and are either killed or injured. The impingement rate for an intake is primarily a function of
water velocity — that is, when an intake’s water velocity is low enough for fish to swim from,
its impingement rate is usually relatively low. U.S. EPA regulations implementing the design
of cooling water intake structures pursuant to federal Clean Water Act section 316(b)
establish as “Best Technology Available” a maximum intake velocity of 0.5 feet per second
(fps). That velocity is also used as a design guideline for many intake structures not subject to
that section of the Act. When velocities are below that rate, fish are usually able to swim
away from the pull of the intake. Impingement rates may also vary seasonally or when
schools of fish get close to the intake.

The proposed intake of about three billion gallons of seawater per year for the FSRU and
LNG carrier vessels would require the use of a variety of intake pumps and screened “sea
chest” type intake structures located below the water line on both the FSRU and the LNG
carrier vessels. As currently proposed, the FSRU would have several sea chest intakes for its
intake of seawater to be used for ballast water, fire system testing and operation, operating the
inert gas generator, and for a back-up once through cooling system. Ballast water sea chests
on the FSRU would have a minimum opening size of 15 square feet while the inert gas
generator sea chests would have an opening size of 41 square feet. All of the FSRU intake
structures would be fitted with an external grating consisting of a grate with one-inch
clearance spacing to prevent the ingress of foreign matter that may damage the intake pumps
or block the intake pipes. A secondary filter would also be fitted inside the sea chest with a
screen size of 0.25 inches. To minimize impingement, BHP is designing the FSRU intakes
and pumps to maintain intake flows at less than 0.5 fps, which would likely result in FSRU
operations having very little impingement impacts.

'2 BHP has committed to increase this amount by 10% per year if funds are not provided until after 2010.
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The LNG carrier vessel designs cannot ensure the same low velocities. The proposed carrier
vessel designs include sea chest intake structures to allow the vessels to meet their ballast
water intake requirements. Although there are no standard designs for these vessels, the
intakes are generally covered by an approximately one-inch outer mesh screen at the hull as
well as an inner mesh screen further inside the intake structure. The size and location of their
ballast water intakes are limited due to structural constraints, the need to minimize hull
friction as the vessels move through the water, and due to maintenance and safety concerns.
While the carrier vessels’ intake velocities would at times be less than 0.5 fps, the volumes of
water needed during ballast intake and the limited size of those intakes would at times result
in higher velocities that are likely to cause impingement.

Similar to the entrainment impacts discussed previously, it is a challenge for several reasons
to quantify what level of impingement impacts would result from Cabrillo Port operations.
Impingement rates will vary for a single vessel depending on how it is operated, and rates will
vary among vessels depending on their design. Additionally, there are no data available that
would describe the numbers or types of fish that may be subject to impingement and present
at the proposed project site. Further, even if there were data available describing the fish
present under existing conditions, the presence of the FSRU and carrier vessels is likely to
change the number and type of species at the proposed project location. Finally, it would be
infeasible to monitor impingement during Cabrillo Port’s operations to determine the actual
rates, due to the number and location of the various intakes and because fish that do become
impinged are likely to fall away from the intake screens fairly quickly when the water velocity
is reduced.

Because of these baseline and operational monitoring constraints, the Commission is unable
to determine with accuracy the rate of impingement likely to occur at Cabrillo Port or the
overall level of impact that the impingement would cause. Unlike the entrainment issue
described above, the Commission has no credible data on which to base a determination of
adverse effects or to determine appropriate mitigation. However, because of the conservative
approach taken to identify the proposed project’s probable entrainment impacts and the
appropriateness of BHP’s entrainment mitigation proposal, the Commission believes that the
artificial reefs created through BHP’s mitigation funding would also provide some level of
mitigation for the impingement impacts likely to occur at Cabrillo Port. The created reefs
would not only support productivity of numerous species in the Southern California Bight’s
planktonic community, but would provide habitat for a number of the same species of adult
fish which may be subject to impingement at Cabrillo Port.

Conclusion
Based on the information above, the Commission therefore finds that the proposed project’s
impingement impacts, although unquantified, would be mitigated through BHP’s funding of
artificial reef creation, as described in the entrainment findings in the previous section.
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4.1.3 Effects of Project-Related Lighting on Seabirds

The FSRU would require various types of lighting to facilitate nighttime activities, such as
offloading LNG from LNG carrier vessels and ensuring safety and security by enhancing the
visibility of the FSRU to reduce the potential occurrence of accidents and collisions. The
FSRU would employ ten partially shielded halogen floodlights with a visible range of over
eight miles to illuminate work spaces and deck areas, five additional partially shielded
halogen floodlights with a similar visible range to illuminate the sides of the FSRU and
adjacent waters as well as at least 60 fluorescent and incandescent lights with a visible range
of over 5.8 miles to illuminate accommodations and equipment. Floodlights would be used
approximately 156 days per year and would be installed at heights of between 65 feet and 100
feet above sea level, while fluorescent and incandescent lights would burn continuously 365
nights a year and would be installed at heights of between 65 feet and 120 feet above sea
level. In addition, both fixed and rotating marine beacons would also be installed on the
proposed FSRU. As allowed under the Deepwater Port Act, the brightest onboard light would
be a rotating beacon located on the highest, unobstructed point on the vessel, approximately
266 feet above sea level. This beacon would be required to have an effective intensity of no
less than 15,000 candelas' and would flash at least once every 20 seconds so that it would be
visible from all points on the horizon. For comparison, a typical light-emitting diode (LED)
marine beacon of between 1,500 and 2,800 candelas has a visible range of 6.9 to 11.5 miles.
Six red fixed marine beacons with a range of over 11.5 miles would be installed at a height of
190 feet above sea level to provide warning to aircraft and four additional white fixed beacons
with the same visible range would be installed at a height of 70 feet above sea level to provide
warning to marine traffic.

Other lights would be used during night and evening hours by the Cabrillo Port’s support and
supply vessels and by the LNG carrier vessels that would dock at the FSRU to offload their
cargoes. LNG carrier vessels would be illuminated for safety and would include floodlights at
LNG transfer connection points and in transfer operations work areas. Typically, LNG
carriers would be required to be illuminated continuously from one hour before sunset to one
hour after sunrise and during any periods of reduced visibility while the vessel is moored to
the FSRU. The two Cabrillo Port supply vessels would be equipped with two partially
shielded halogen floodlights at heights of 16 to 60 feet above sea level. These lights would be
similar in size and intensity to those installed on the FSRU and would be augmented by five
navigational lights at 16 to 45 feet above sea level with a visible range of over 11.5 miles.

The proposed FSRU would rotate around its mooring turret as dictated by local wind and
ocean current conditions, so changes in its position would be gradual and confined to a
limited area around the turret. The FSRU and associated LNG carriers would therefore result
in a continuous level of elevated artificial night lighting at the mooring location and the
surrounding seas. This constant nocturnal illumination of the air and water would result in
direct and indirect impacts to the marine organisms and seabirds that frequent the project site.

" A candela is a measure of light intensity. A candle emits about one candela, and a 100-watt light bulb emits
about 120 candelas.
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In addition, although proposed construction activities associated with the Cabrillo Port would
be mobile and short-term in nature, the installation of the FSRU’s mooring system, the
construction and placement of undersea pipelines and the conduct of offshore HDB operations
would require the use of substantial and sustained nighttime lighting that may result in
impacts to seabirds and marine organisms similar to those anticipated from the night lighting
at Cabrillo Port. Specifically, each of the four pipelaying barges that would be used during
the installation of the Cabrillo Port’s proposed offshore pipelines would make use of ten un-
shielded halogen floodlights with an estimated illumination visibility of greater than 11.5
miles. Similar floodlights would also be equipped and used on the two construction
tug/supply vessels, the two 100 ton cranes and the two 35 ton cranes that would be in constant
operation during the construction phase of the proposed Cabrillo Port project. These vessels
and cranes would be in operation for approximately 90 days, 24 hours per day, seven days per
week. During approximately 54 of these days this construction equipment would be located
at the same site less than one mile offshore of Ormond Beach.

Seabird Attraction
The lighting on the FSRU, LNG carrier vessels, and pipeline, HDB and mooring system
construction equipment would result in substantial amounts of lighting on both the sea surface
and above water areas surrounding these activities. A number of scientific studies'* have
established that artificial night lighting at sea attracts seabirds and disrupts their normal
breeding and foraging activities. Seabirds have been observed to continually circle lights,
falling prey to “light entrapment,” whereby they remain trapped within the zone of
illumination and are unable or unwilling to return to the darkness until overcome with
exhaustion. Seabirds have also been observed to become disoriented in the presence of bright
lighting at night, suffering injury or death after colliding with lights or nearby structures or
stranding on lighted platforms where they can become vulnerable to injury, oiling or other
feather contamination, exhaustion, and depredation by avian predators. Young or fledgling
seabirds incur particularly high mortality from attraction to artificial light because in addition
to light entrapment and disorientation they can also become separated from their parents, on
whom they depend for food and guidance. Night lighting can also indirectly affect seabirds
by illuminating areas at sea that would normally provide refuge and thereby increase their
susceptibility to predation. Overall, nighttime light pollution increases the risk to seabirds
from predation and injury and/or mortality from collisions, entanglement, and exhaustion.

Nocturnal and night foraging seabirds known to occur in the project area are known to be
especially vulnerable to the adverse effects of night lighting. These include members of the
alcid, storm-petrel and shearwater families such as the Xantus’s murrelet, ashy storm-petrel,
black storm-petrel, Leach’s storm-petrel, Cassin’s auklet, rhinoceros auklet, black-vented
shearwater, sooty shearwater, and the pink-footed shearwater. These species are nocturnal
feeders and may be particularly susceptible to the loss of protection from avian predators that
darkness provides. Along with probable increases in predator-related mortality, the dangers
posed to these species include light entrapment, disorientation and collisions caused by bright
artificial nighttime lighting.

" Reed et al. (1985); Carter et al. (2000); Wiese et al. (2001); Rich, C. and Longcore, T. (2006).
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Affected Species — Xantus’s Murrelet
The Xantus’s murrelet has been listed by the State as a threatened species due to its limited
geographic range, small global population, extensive predation at its nesting sites from
introduced feral cats, rats and natural predators and the significant threat of mortality from oil
pollution. This species is also a priority two candidate for federal listing and is listed as
endangered in Mexico. Currently, Xantus’s murrelets are known to breed on only twelve
islands along the southwest coast of North America from San Miguel Island, California to
Islas San Benitos, Baja California. Three of the most robust and critical Xantus’s murrelet
breeding and nesting colonies are all located within the Southern California Bight, one each
on Anacapa Island, Santa Barbara Island, and in northern Baja California at Islas Los
Coronados. Recognition of the potential threats to the Xantus’s murrelet including those
posed by at-sea light pollution prompted the USFWS, in its May 11, 2005, Candidate Notice
of Review, to increase the federal Endangered Species Act listing priority for this species
from a five to a two. As this Notice of Candidate Review states:

Xantus’s murrelets and other seabirds become exhausted from continual attraction
and fluttering near lights or collide with lighted vessels, the impact resulting in injury
or death. Chicks have been documented to separate from their parents due to vessel
lights, often resulting in death as chicks are dependent on parents for survival.

Similarly, in the November 2003 Report to the California Fish and Game Commission: Status
Review of Xantus’s murrelet in California, Burkett et al. listed artificial light pollution as a
threat to the survival of the Xantus’s murrelet. This report on the Xantus’s murrelet cites
numerous studies demonstrating that “this species is attracted to light and in particular to
lighted vessels” and that even “small amounts of vessel lighting have been documented to
cause parent-chick separation in the Channel Islands.” Such separations often result in
mortality to Xantus’s murrelet chicks as “they are dependent on their parents for an extended
period of time at sea.” In addition to parent-chick separations, the report goes on to note that:

Artificial night-lighting has been shown to cause disorientation in birds of many
species and has been documented to result in birds becoming exhausted due to
continual attraction and fluttering near lights, or birds colliding with lighted
structures, resulting in injury or immediate death.

The report further notes that:

...artificial night-lighting, particularly close to the breeding sites of Xantus’s
murrelets in the Channel Islands, has a reasonable potential to cause... increased
predation rates in adults as they leave/return to nests, and of chicks as they depart the
nests for the sea by increasing the visual abilities and activity levels of predators.

The proposed location of the FSRU is approximately midway between two of the largest
known Xantus’s murrelet colonies, those on Anacapa Island and Santa Barbara Island, amid
an area in which the density of at-sea telemetry fixes on radio tagged Xantus’s murrelets
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recorded by the USGS'" and Humboldt State University'® researchers between 1995 and 1997
were some of the highest in the Southern California Bight, 0.34 per square kilometer (see
Exhibit MAR-2). These results are further supported by research conducted on the at-sea
distribution of foraging Xantus’s murrelets during the 2002-2003 breeding seasons'’ which
found that “the majority of [Xantus’s murrelet foraging] locations (88%) occurred within 40
km south of Anacapa Island, suggesting that there were abundant and predictable prey
resources in that area.” At 34.7 kilometers from Anacapa Island, the proposed FSRU location
would be well within this range. In addition, other recent surveys of the at-sea density and
distribution of Xantus’s murrelets establish the project location as an important foraging site
for Xantus’s murrelets. Preliminary, unpublished radio telemetry data'® on the at-sea
locations of Xantus’s murrelets during the 2002 and 2003 breeding seasons suggest that
Xantus’s murrelets from both Anacapa Island and Santa Barbara Island have a medium to
high probability of occurring at the FSRU location.

Other Affected Species — Alcids, Storm-Petrels and Shearwaters
Other nocturnal seabird species are expected to experience the same types of effects as those
described for the Xantus’s murrelet. These include several California Department of Fish and
Game Species of Special Concern such as the ashy storm-petrel, black storm-petrel, and
rhinoceros auklet as well as other seabirds species such as the fork-tailed storm-petrel,
Leach’s storm petrel, Cassin’s auklet, black-vented shearwater, pink-footed shearwater, sooty
shearwater and several species of loons and grebes are also known to be susceptible to
mortality, injury and disturbance from the use of artificial night lighting at sea.'” Several of
these species, including the Cassin’s auklet, Leach’s storm-petrel, ashy storm-petrel and
rhinoceros auklet have been recognized by the Point Reyes Bird Observatory as “California
Seabirds Most Affected by Night Lights” and, as noted in Reed et al. (1985), “the general
problem of light attraction is worldwide among the Procellariiformes [the order of seabirds
that includes shearwaters and petrels]; at least 21 species are known to be attracted to man
made lights.” Also, as noted in Carter et al. (2000), “ashy storm-petrels have been recovered
dead on Platform Honda [in the Santa Barbara Channel] and from mainland locations with
bright lights.” All of these species are either permanent residents on the Channel Islands or
are known to be seasonal visitors. Breeding colonies of several of these seabirds are located

"% Carter et al. 2000. “At-sea threats to Xantus’s murrelets (Synthliboramphus hypoleucus) in the Southern
California Bight.” Pages 435-447 in Proceedings of the fifth California Islands symposium (D.R. Browne, K.L.
Mitchell, and H.W. Chaney, Eds.). U.S. Minerals Management Service, Camarillo, California.

'® Whitworth et al. 2000. “Distribution of Xantus’s murrelet (Synthliboramphus hypoleucus) at sea in the
Southern California Bight, 1995-1997.” Ibis 142, pp. 268-279.

7 Hamilton, C.D. 2005. At-Sea Distribution, Habitat and Foraging Behavior of Xantus’s Murrelets
(Synthliboramphus hypoleucus) During the Breeding Season in the Southern California Bight. Master’s Thesis.
Humboldt State University.

'8 Hamilton. C.D., R.T. Golightly, and J.Y. Takekawa. (Unpublished) “Foraging habitats and at-sea distribution
of Xantus’s murrelets along small scale temperature front in the Southern California Bight.”

1 Reed et al. (1985); Carter et al. (2000); Wiese et al. (2001); Rich, C. and Longcore, T. (2006).
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at various locations throughout the Channel Islands with Anacapa Island, Santa Barbara
Island, Santa Cruz Island and their offshore rocks supporting populations of Cassin’s auklets,
ashy storm-petrels, black storm petrels and Leach’s storm petrels.

The presence of these many seabird species in and around the proposed project area is
demonstrated by the existence of their colonies on nearby islands as well as by both research
and observational evidence.” The surveyed and modeled diversity of seabirds at and around
the proposed project site is some of the highest in the region.”’ As noted in NOAA’s
Biogeographic Assessment of the Channel Islands National Marine Sanctuary,

Over 200,000 adult birds nest on the islands in April-May, which represents the height
of the breeding season... Additionally, the Channel Islands contain the entire U.S.
populations of black storm-petrel, California brown pelican, and Xantus’s murrelets,
plus over 33% of the world populations of ashy storm-petrels and Xantus’s murrelets.

Preliminary, unpublished data from the USGS Western Ecological Research Center and
Mason et al. (in press) conservatively suggest that between May of 1999 and January of 2002
the maximum at-sea density of ashy storm-petrels, black storm-petrels, rhinoceros auklets,
Cassin’s auklets, pink-footed shearwaters, black-vented shearwaters, sooty shearwaters,
Xantus’s murrelets, loons and grebes (all of which are recognized as being susceptible to light
attraction) within a 15 kilometer radius of the proposed FSRU site ranged from 2.16 to 51.85
birds per square kilometer. Recently, additional species specific radio telemetry studies™ of
both Cassin’s auklets and ashy storm-petrels have demonstrated substantial variability in the
at-sea foraging locations of these species, but unpublished data from 2004 and 2005 surveys™
suggest that ashy storm-petrels may be found near the proposed FSRU location during the
summer breeding season.

Mitigation
Given the high diversity and density of seabirds at the proposed FSRU location as well as the
recognized vulnerability of many of these species to adverse impacts from night lighting such
as that required by the Cabrillo Port, the Commission finds that the proposed project would
adversely affect the federally-listed Xanthus’s murrelet, several California Species of Special

2 Whitworth et al. (1997); Carter et al. (2000); Whitworth et al. (2000); Mason et al. (in press).

2 NOAA National Centers for Coastal Ocean Science (NCCOS). 2005. “A Biogeographic Assessment of the
Channel Islands National Marine Sanctuary.” Prepared by NCCOS’s Biogeography Team in cooperation with
the National Marine Sanctuary Program, Silver Spring, MD. and

Mason et al. (in press)

> Adams, J. and J.Y. Takekawa. (Unpublished). “ At-sea distribution of radio marked ashy storm-petrel
(Oceanodroma homochroa) captured on the California Channel Islands.” and

Adams, J., J.Y. Takekawa, and H.R. Carter. 2004. “Foraging distance and home range of Cassin’s auklets
nesting at two colonies in the California Channel Islands.” Condor 106, pp. 618—637.

2 Adams, J. and J.Y. Takekawa. (Unpublished). “At-sea distribution of radio marked ashy storm-petrel
(Oceanodroma homochroa) captured on the California Channel Islands.”
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Concern, and a variety of other seabird species. However, the magnitude of impacts to these
species from the proposed project is largely unknown due to the high variability in oceanic
conditions and prey availability in the area of the proposed project and because the potential
short- and long-term effects on light-sensitive seabirds from a permanently moored lighted
deepwater port within an area of known concentrations of these seabird has yet to receive
adequate scientific scrutiny.

In its consistency certification, BHP has committed to develop a lighting plan in consultation
with a marine bird expert which would include shielding lights** and limiting lighting to the
minimum necessary to perform project activities and maintain compliance with safety and
security requirements (these measures are detailed further in Appendix C). As described in
Appendix B, BHP has also committed to providing $300,000 to the National Park Service to
augment and extend existing seabird nesting habitat restoration and population enhancement
projects within the Channel Islands National Park. A few of the projects currently being
developed and implemented in the Channel Islands National Park include:

0 Enhance the Cassin’s auklet and Xantus’s murrelet breeding populations on Santa
Barbara Island by using social attraction techniques® and reduce erosion in and
around nesting burrows by re-planting native vegetation;

0 Restore Cassin’s auklet, ashy storm-petrel, western gull, Xantus’s murrelet, California
brown pelican and double-crested cormorant nesting and roosting habitat on several
of Santa Cruz Island’s large offshore rocks; and

0 Reduce seabird nest predation on San Miguel Island by reducing populations of
introduced black rats.

Specifically, the funding provided by BHP would be used by the NPS for nest box
installations, disturbance reduction efforts (e.g., the placement of signs, additional
enforcement presence and the deployment of light meters at seabird colonies), erosion control
and native plant restoration efforts, exotic plant removal activities, and the use of social
attraction techniques to help augment and re-establish historic nesting colonies of Cassin’s
auklets, Xantus’s murrelets and ashy storm-petrels on Santa Barbara Island, San Miguel
Island, Anacapa Island and Scorpion and Orizaba Rocks offshore of Santa Cruz Island. This
funding would also be directed towards activities designed to assess the efficacy and success
of these restoration efforts. Commission staff would develop with the NPS a Memorandum
of Agreement to establish how and when these funds would be used to conduct the necessary
mitigation measures.

?* Studies conducted by Reed et al. (1985) on the island of Kauai reported that the use of shielding to limit
upward light radiation reduced the number of attracted shearwaters by between 30% and 50%.

% Social attraction techniques include the use of audio playback systems to play the calls of targeted seabird
species to attract them to nesting and roosting sites.
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BHP’s funding would be used to provide additional high-quality breeding habitat, enhance
and re-establish historic breeding colonies of Cassin’s auklets and ashy storm-petrels, and aid
in the recovery of the threatened Xantus’s murrelet. The combination of habitat restoration
and nest boxes would provide a favorable environment for storm petrels, auklets and
murrelets on Santa Barbara Island, Anacapa Island, San Miguel Island and the rocks offshore
of Santa Cruz Island. In Northern California, nest boxes have enhanced the population growth
rate of several cavity-nesting alcid species at various sites by increasing recruitment of
breeding-age birds, improving productivity, and decreasing mortality.® The use of playback
systems would further facilitate the re-colonization of the Cassin’s auklet on the island. These
techniques would likely increase the number of breeding pairs of Cassin’s auklets and
Xantus’s murrelets on the island, thereby increasing the number of offspring produced. By
re-establishing the historical colony of Cassin’s auklets and increasing the number of breeding
pairs of Xantus’s murrelets, this action would have long-term benefits to these species.

In addition, as detailed in Appendix B, BHP has also committed to providing $100,000 to the
U.S. Geological Survey’s Western Ecological Research Center to develop and implement site
specific research at the FSRU to document and quantify the effects on seabirds from the
Cabrillo Port’s use of artificial lighting at night. Specifically, this study would include taking
periodic representative samples of the number and type of seabirds that are attracted to the
FSRU at night during both the spring breeding season and throughout the rest of the year. By
providing information that can be used to estimate the total number of seabirds attracted to the
Cabrillo Port during nighttime operations, this program would be invaluable in beginning to
address the well recognized need for research on the impacts to seabirds from at-sea lighted
facilities.

Conclusion
The Commission finds that with the implementation of the impact reduction and mitigation
efforts described above, Cabrillo Port’s potential adverse impacts to seabirds would be offset.

414 Underwater Noise

Marine mammals rely primarily on sound for communication, orientation, and detection of
predators and prey. Anthropogenic noise is a recognized, but largely unregulated, form of ocean
pollution that can disturb marine life including marine mammals, sea turtles and fish. A
combination of noise sources, including shipping, oil and gas exploration and production, dredging,
construction, and military activities, has resulted in steadily increasing noise levels throughout the
world’s oceans, including the southern California Bight, for the past 50 years. Over the last ten
years, a growing body of evidence has established that some forms of ocean noise can kill, injure,
and deafen whales and other marine mammals. Evidence has also established that high intensity
impulse noise can cause fish mortalities.

26 Sydeman et al. (2000).
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At the same time, the project site is not a particularly sensitive one in terms of proximity to
significant concentrations of marine mammals or to migration corridors (see marine mammal
sighting figures, Exhibit MAR-3). Thus, the permanent project site is not located directly within
gray whale migration paths, the construction period would occur outside the gray whale migration
season, the project site is not among the more productive feeding grounds for marine mammals, and
it is not a breeding grounds for any species of marine mammals other than a few species of dolphins
and porpoises (i.e., long-beaked common dolphin, and Dall’s porpoise), which breed throughout the
Southern California Bight and which are fairly tolerant of human activity and vessel noise. The
greatest concentrations in the region lie off the north shores of the Santa Barbara Channel,
immediately south of the established vessel traffic lane and existing oil platforms, implying some
degree of tolerance of existing levels of vessel and construction noise by marine mammals. Other
concentrations sometimes occur to the southeast of San Miguel and Santa Rosa Islands, toward San
Nicolas Island.

The project nevertheless raises several noise-related concerns: (1) temporary construction noise
impacts; (2) long-term operational noise impacts; (3) additions to shipping noise, which have been
consistently increasing in the southern California Bight; (4) the fact that project area water depths
are sufficient to place some construction within the Sound Fixing and Ranging (SOFAR) channel
(see footnote for link to an explanation of the SOFAR channel),”” where sounds remain
concentrated over large distances; and (5) cumulative/synergistic effects of adding noise to the host
of other threats to marine resources (e.g., marine pollution, ship strikes, loss of food supply, etc.).

Although research is ongoing, to date little is known about the effects of loud impulse sound on
marine mammals, and even less is known about the effects of ubiquitous shipping noise in the
southern California Bight, or on the cumulative interactions of various different types of sound on
marine mammals. Several studies that are available have linked vessel traffic noise to marine
mammal abandonment of preferred habitats in some instances, and have noted that continuous
construction/ operation noise has the potential to alter migration patterns. For example, NOAA
Fisheries (2007) reports that:

Bryant et al. (1984; in Polefka 2004) recorded the abandonment by gray whales of a
calving lagoon in Baja California, Mexico following the initiation of dredging and increase
in small vessel traffic. Following the termination of the noise-producing operations, the
cow-calf pairs returned to the lagoon. Underwater noise associated with extensive vessel
traffic has been documented to have caused gray whales to abandon some of their habitat in
California for several years (Gard 1974; Reeves 1977). Salden (1988) suggested that
humpback whales avoid some nearshore waters in Hawaii for the same reason. Increasing
levels of anthropogenic noise have been identified as a habitat concern for whales and other
marine mammals because of its potential effect on their ability to communicate (Carretta et
al. 2001; Jasny et al. 2005).

27 http://www.oceanexplorer.noaa.gov/explorations/sound01/background/acoustics/media/sofar.html
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Concerning disturbance responses to noise in general, NOAA Fisheries (2007) notes:

Disturbance Responses: There is mounting evidence that wild animals respond to human
disturbance in the same way that they respond to predators (Beale and Monaghan 2004;
Frid 2003; Frid and Dill 2002; Gill et al. 2000; Gill and Sutherland 2001; Harrington and
Veitch 1992; Lima 1998; Romero 2004). These responses manifest themselves as stress
responses (in which an animal perceives human activity as a potential threat and undergoes
physiological changes to prepare for a flight or fight response or more serious
physiological changes with chronic exposure to stressors), interruptions of essential
behavioral or physiological events, alteration of an animal’s time budget, or some
combinations of these responses (Frid and Dill 2002; Romero 2004; Sapolsky et al. 2000;
Walker et al. 2005). These responses have been associated with abandonment of sites
(Sutherland and Crockford 1993), reduced reproductive success (Giese 1996; Mullner et al.
2004), and the death of individual animals (Daan et al. 1996; Feare 1976).

To address acoustic concerns BHP has conducted an acoustic study documenting the noise levels
from the construction and operation equipment, estimated the expected underwater sound footprints
and attenuation rates, and looked at available technology to reduce noise levels (such as by
installing isolators to reduce vibration levels). The acoustic studies include June 30, 2004, and
August 18, 2006, reports by CJ Engineering, and an August 2004 Report (Noise Analysis of
Onshore and Offshore Construction Phase), by Entrix, Inc. (Entrix 2004).

Thresholds
While debate has arisen over the appropriate thresholds for impulse noise (e.g., increasing concerns
over the potential for mid-frequency impulse sound to cause or be implicated in marine mammal
strandings), the most commonly cited threshold for continuous noise, particularly for broadband
noise, has been 120 decibels (dB).*® For benchmarks, working with guidance from NOAA
Fisheries, BHP’s studies compared noise levels to background levels and noise thresholds of 120
dB, 160 dB, 180 dB, and 190 dB. BHP considered 120 dB to equate to NOAA Fisheries behavioral
threshold/potential (i.e., Level B harassment) under the Marine Mammal Protection Act (MMPA),
180 dB to equate to an injury threshold (Level A harassment), and, at NOAA Fisheries’ direction,
BHP also noted the relatively few instances predictable noise levels could exceed 190 dB.

Background Levels
BHP states that the natural background underwater noise levels at the project site range from
around 90-110 dB (rms), depending on ambient weather conditions, with the higher level (110 dB)
predominating much of the time due to extensive shipping in the area.

Construction Noise
Exhibit MAR-4 from BHP’s acoustic study (Entrix 2004) lists the various types of construction
equipment and their corresponding underwater noise levels and rates of attenuation. Generators,
compressors, deck machinery, and other sound sources would contribute to the numerous sounds of
construction vessels, and all of which would add to the regionally high level of vessel traffic. For

¥ Underwater decibel references in this report are referenced to the water standard: re 1 pPa
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both the offshore marine spread for the pipelines, and the FSRU, (the primary sources for each
include drill rig, tugs, support boats, cranes, and helicopter), BHP states the maximum underwater
noise levels would be 180 dB re 1 pPa —rms at 1 m.

Based on a behavioral threshold of 120 dB re 1 pPa — rms, BHP estimates that behavioral effects
could occur within a radius of approximately 0.5 n.mi. (0.6 mi./1 km) from construction activities,
which would correspond to an area of up to approximately 3.1 km? centered around pipeline
construction activities. Because NOAA Fisheries requested analysis of MMPA “Level A” take
(sounds > 180 dB), BHP estimated this zone to be a radius of up to approximately 3.3 feet (1 m)
from pipeline construction activities, with an ensonification area of up to 3.1 m>. Absent
unforeseen events, noise levels above 190 dB re 1 pPa — rms level would not occur during
construction.

The State Lands Commission (SLC) (Mar. 2006, Revised Draft EIR) noted that previous
monitoring efforts of construction noise for the Exxon Santa Ynez unit included observations that
construction noise (a dynamic-positioning pipelaying vessel used west of Santa Barbara), could be
heard underwater 15 miles from the construction site, and that hundreds of gray whales were
observed during this project with no adverse impacts noted, including migration diversion or startle
reactions, even when the whales passed through the construction area (Woodhouse and Howorth
1992). The SLC further noted:

[Exhibit MAR-4] provides a list of equipment that would be used offshore during
construction and the levels of underwater noise generated for each. During pipeline
construction, including the shore approaches, the underwater noise level and impacts would
vary depending on the construction equipment required during each specific activity. Data
on noise levels for the listed equipment allow the maximum noise that could occur on a
particular day to be evaluated from the starting day of the construction of the pipelines in
the nearshore and offshore areas. Helicopters would be used for certain periods of the day
or certain days only. Construction vessels, including the exit hole barge tug and the survey
vessel, would have maximum noise intensities (depending on the specific vessel used)
between 159-171 dB. This additional noise factor was taken into account for the entire
duration of construction. Based on the limited duration of the construction activities and the
occurrence of these activities outside of grey whale migration season, significant acoustic
impacts are not anticipated.

Vessel noises are usually transitory and relatively short-lived. Construction vessels,
however, may remain on site for extended periods. Although the noise of such vessels is not
always loud, it is persistent. Generators, compressors, deck machinery, and other sound
sources contribute to the cacophony of sounds produced by such vessels. Average peak
pressure generated from vessels described in a noise analysis of construction activities for
the proposed Project range from 156 to 181 dB (Entrix, Inc. 2004).
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Operation Noise
Operational noise would be generated by ships (including LNG carriers), helicopters, pipeline
operation, and the FSRU. LNG carrier noise would be loudest at cruising speeds, while reduced in
volume when moored at the FSRU. The carriers would not use propulsion systems while docked at
the FSRU. FSRU noise for most operating scenarios would be 178.2 dB to 182.5 dB. Noise from
LNG carrier docking (when tugs and the FSRU thrusters are in effect) could be up to 192 dB. Crew
and supply vessel noise would be temporary and would generate a maximum of 181 dB.
Helicopters at their loudest (during approach and takeoff) would generate noise at 162 dB. This
noise level would continue only briefly while near the helipad, which in itself would reflect noise
and attenuate the sound. Pipeline operational noise would be minimal.

To calculate expected noise levels and project effects, BHP compared seven working scenarios
(Exhibit MAR-5) and their acoustic footprints, starting with a typical/average operation scenario
(i.e., 800 MMscfd, FSRU plus standard operating equipment), which BHP states would be the
situation approximately 90% of the time, as well as the same volumetric scenario but with vibration
isolators installed to reduce noise, and several other “worst case” (i.e., maximum output) scenarios.
The seven scenarios are show in Exhibit MAR-5.

Broadband noise under the “typical” scenario would be 181.6 dB, which would attenuate as
follows:

Source: noise @ Im — 181.6 dB

Distance to 180 dB — 3.9 ft.

Area of Disturbance at 180 dB — 47.8 sq. ft.

Distance to 120 dB — 0.9 mi.

Area of Distance at 120 dB — 2.4 sq. mi.

Distance to minimum background level (90 dB) — 24.9 mi.

With vibration isolators, these levels would be reduced as follows:
Source: noise @ Im —178.2 dB
Distance to 180 dB — would not exceed
Area of Disturbance at 180 dB — none
Distance to 120 dB — 0.4 miles.
Area of Distance at 120 dB — 0.4 sq. mi.
Distance to minimum background level (90 dB) — 16.2 mi.

For two of the “worst case” scenarios (e.g., using tugs, thrusters, and maximum throughput) which
would occur 11.5 hrs./wk (6.8% of the time), these numbers could increase to:

Source: noise @ 1m —192.6 dB

Distance to 190 dB — 4.6 ft.

Area of Disturbance at 190 dB — 66.7 sq. ft.

Distance to 180 dB — 14.1 ft.

Area of Disturbance at 180 dB — 625 sq. ft.

Distance to 120 dB — 11.1 mi.

Area of Distance at 120 dB — 389 sq. mi.

Distance to minimum background level (90 dB) — 80.8 mi.
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BHP states:

The predicted noise levels from the FSRU are commensurate with similar floating platforms
and are less than a large container ship, tankers, or supertankers. Generally the noise from
the FSRU will be equal to the background levels at a distance of less than 7 km. The levels
will fall to 120 dB at a distance of 1 km and will be equal to the background level, for a
windy day, at a distance of less than 6 km.

The results of Case 3 show that the underwater-radiated noise levels may be reduced by at
least 3 dB by resiliently mounting selected machinery items. The study included a minimum
level of attenuation that could be easily achieved.

Based on the assumption of a 120 dB behavioral threshold (i.e., NOAA Fisheries level B
(behavioral harassment) threshold for continuous sound), and using the modeling assumptions
shown in Exhibit MAR-6, animals affected would be those within a radius of up to approximately
0.9 mi. (1.4 km) from the FSRU for normal operational scenarios. With vibration isolators these
distances would be reduced to 0.4 mi. (0.6 km). For the less common operational scenarios, the
distance to 120 dB would be up to (worst case) 11.1 mi. (17.9 km). Using a 180 dB threshold (i.e.,
NOAA Fisheries level A (injury) threshold for continuous sound) would yield a radius of up to
approximately 3.9 ft. (1.2 m) from the FSRU for normal operational scenarios, which would be
reduced to zero with vibration isolators, and up to 14.1 ft. (4.3 m) from the FSRU for less likely or
uncommon operational scenarios.

Mitigation
Because the underwater noise has the potential for marine mammal effects, BHP has incorporated a
number of avoidance, monitoring, and mitigation measures (detailed in Appendix C), consisting of
marine mammal monitoring, avoiding construction during the gray whale migration season, for
construction activities, cessation of activities if marine mammals or sea turtles are within a
designated safety range, and for operation activities, installation of noise reducing devices. While
the monitoring plans have not been fully developed, the commitments include:

0 Avoiding offshore construction during the gray whale migration season.

0 Gathering baseline data, including obtaining: (a) pre-construction, site-specific data on
the presence, species composition, abundance, frequency, and seasonality of marine
mammals specific to the project site (twice-monthly aerial line transect surveys for
one to two years); (b) physical oceanographic information (e.g. seasonal conductivity
(density/salinity), temperature, and depth information); and (¢) ambient sound at
different depths and in different sea state conditions; and including measuring sounds
of various vessels passing through the nearby shipping lane (sound pressure level
recordings four times a year for one to two years).
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o

Preparing monitoring plans by independent, third-party monitors (to be reviewed by

the USFWS, NOAA Fisheries, and CDFG). The monitoring plans would include:

- Measuring: (a) operational sound at various depths, distances and directions from
the Project site (sound pressure level recordings); (b) seasonal conductivity
(density/salinity), temperature, and depth measurements at all sampling stations;
(c) comparisons of cold and warm water influx periods; and (d) all operational
modes with varying sound conditions;

- Documenting behaviors of marine mammals exposed to operational noise (passive
tracking and observations four times a year for one to two years), and measuring
sound levels from project operations received by the marine mammals (sound
pressure level recordings); and,

- Evaluating mitigation monitoring results against NOAA Fisheries-accepted sound
thresholds as results become available, and, in consultation with resource agencies,
making recommendations as to whether noise levels can be reduced and whether
continued or future monitoring is necessary.

Maintaining two trained, NOAA Fisheries-approved marine mammal monitors on
construction vessels, and one on operation vessels.

Assuring that helicopters maintain a flight altitude of at least 2,500 feet (762 m),
except during takeoff and landing.

Installing vibration isolators and working with marine architects, acoustic experts and
mechanical engineers and the USCG, among others, to design the FSRU and its
equipment to reduce, to the maximum extent feasible, the output of cumulative noise
from the facility.

BHP has additionally agreed to (as described in Appendix B):

(0]

Establish a safety zone of 1,000 ft around construction activities. If a marine mammal/turtle
enters or appears likely to enter the safety zone before construction activities begin, then
construction should cease or be delayed until the marine mammal/turtle exits the safety
zone. Ifthe animal is seen at the surface and the dives, construction activities would be
delayed for 15 minutes to allow time for the animal to exit the safety zone. If a marine
mammal/turtle enters the safety zone during construction activities, the observer would
closely monitor and record the animal's behavior. If it appears that the animal is at risk of
injury, then construction activities, to the extent possible, will cease until the animal can
safely exit the safety zone.

Provide for passive acoustic monitoring during operations, including installing and
operating an array of autonomous recording units to monitor and evaluate underwater sound
output from the project before construction and for at least five years of operation;

Include Commission staff in the development of the monitoring plans, for its review and
approval prior to finalizing;

Provide all monitoring plan results to Commission staff;

Evaluate monitoring results against Commission-recommended thresholds as well as
NOAA Fisheries-approved thresholds for effects determinations; and

Seek Commission staff approval for any changes to or cessation of any monitoring efforts.
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Effects on Fish
Concerns expressed during the last decade over effects of underwater noise on marine mammals
and sea turtles have recently been extended to fish, which are highly sensitive to noise. Noise from
construction and operation could affect fish and other marine biota, causing them to leave the
project area. Nevertheless, given the extensive maritime use in the region, and the fact that the
project site is, as is the case with marine mammals, not known to be a particularly biologically
significant area for any fish species (e.g., there are no nearby Pacific Fishery Management Council
[PFMC]-designated Habitat Areas of Particular Concern®’, pursuant to the Magnuson-Stevens
Fisheries Conservation and Management Act).

Many commercial and recreational vessels transit the area annually. Noise generated by vessel
traffic and other construction activities could cause avoidance behaviors in fish within the
surrounding area. Many fish are highly sensitive to noise, particularly unusual impulse sounds
causing “startle” reactions. Low-level, constant, and/or predictable noises, would allow those
species disturbed to simply avoid the noise by swimming away. The types of high-pressure
impulse sounds that cause startle reactions, or those having the potential to harm swim bladders in
fish (which would be of concern because they can cause fish mortality), would not be associated
with the proposed project.

Noise impacts on fish during construction activities would be temporary (and not highly
impulsive), and operational noise impacts would consist of broadband noise of a type and
intensity that has not, to date, been considered sufficiently loud to warrant mitigation
measures based on effects on fish. In any event, the measures (e.g., vibration isolators) being
used to reduce marine mammal and sea turtle effects would similarly benefit fish. If residual
effects on fish are occurring, they would likely be mitigated by the fish enhancement benefits
associated with the entrainment mitigation (i.e., through the creation of artificial reefs).

Discussion
Because the predominant broadband noise would occur at frequencies between 22 Hz and
approximately 2.8 kHz, the species unlikely to be affect because they are high frequency specialists
include: spotted dolphin, striped dolphin, pygmy sperm whale, northern fur seal and southern sea
otter. Species possibly marginally (based on frequency sensitivity) affected include: Pacific white-
sided dolphin, northern right whale dolphin, false killer whale, Blainville’s beaked whale, harbor
porpoise, and sei whale. Low frequency specialists most likely to be affected include: Risso’s
dolphin, bottlenose dolphin, Hubb’s beaked whale, sperm whale, gray whale, minke whale, Bryde’s
whale, blue whale, fin whale, humpback whale, California sea lion and northern elephant seal.

The greatest concentrations of marine mammals in the region lie off the north shores of the Santa
Barbara Channel, immediately south of the established vessel traffic lane and existing oil platforms,
implying some degree of tolerance of existing levels of vessel and construction noise by marine
mammals. Other concentrations sometimes occur to the southeast of San Miguel and Santa Rosa

% These are designations made by the Pacific Fishery Management Council (PFMC) as part of Fisheries
Management Plans (FMPs), which define Essential Fish Habitat (EFH) (under the Magnuson Stevens Fisheries
Conservation and Management Act.)
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Islands, toward San Nicolas Island. Comparatively few marine mammal sightings have been
reported at or near the project site, probably because it is not in an area characterized by vigorous
upwelling and food production known to attract marine mammals.

BHP states:

The offshore noise levels are below the criterion of 120 dBA ref 1uPa at 1 kilometer from
the source. Outside this zone no impacts to marine mammals would occur. Within this
zone, the noise levels are similar to existing levels for shipping and drilling. These values
may produce short-term avoidance behavior, but no long-term, biologically-significant
responses are anticipated. No pinniped haul-out areas are close enough to be affected.
Therefore, the impacts to marine mammals and fish from construction and operational
noise will be less than significant.

The SLC Draft EIS/EIR states:

Implementation of the ...[above] mitigation measures would reduce the intensity and
duration of anthropogenic noise introduced to the marine environment and would thus
reduce impacts on marine mammals to a level below significance criteria.
Additionally, avoiding the marine mammal migration season would reduce the
numbers of certain marine mammals exposed to noise in the Project site during the
construction activities. No impulse sounds are anticipated during normal construction
and operational activities.

Project opponents have expressed concerns over effects on gray whale migration, cumulative
additions of anthropogenic noise (which are not well understood), and the project depths (which
include the SOFAR channel where sounds travel long distances). They have also questioned
whether marine mammal monitors would have the authority to stop construction activities. While,
as noted in Exhibit MAR-7, the final monitoring plan has not been prepared, and NOAA Fisheries
will need to review it before it can issue an incidental take permit, BHP has clarified, and
Commission staff will assure, through its review of the plan, that the final monitoring plans provide
for assuring the monitors will have this authority.

Most of the project’s construction and operational sounds would be broadband noise, rather than
frequency specific. Given the lack of studies or anecdotal evidence of these types of noises, it is
difficult to arrive at definitive conclusions regarding broadband ocean noise. Marine mammal
responses to underwater noise from vessels and platform and/or pipeline construction projects vary
widely. In general, pinnipeds and small cetaceans appear to tolerate transitory or continuous noise
and may become habituated to it. For example, California sea lions regularly haul out on mooring
buoys and lower decks of oil platforms, and several species of dolphins regularly bow-ride vessels
moving through the water. Acoustic deterrents, even to the point of injury, may not stop some
marine mammals intent on seeking food sources. Baleen whales generally ignore stationary or
distant sounds. If a vessel approaches slowly, with no aggressive moves, whales may shy away
from such vessels in subtle ways (Howorth 2006).
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While questions have been raised about cumulative impacts, given the project’s location, current
available evidence does not support the conclusion that broadband construction and shipping-type
noise at the levels arising from the subject project warrants imposition of additional mitigation
measures. In addition, the vast majority of the sound would occur at or near the top of the water
column, which would avoid effects of sounds being emanated from within the deep (600+ m)
SOFAR channel.

Moreover, while the Commission remains extremely concerned over the cumulative effects of
overall noise in the marine environment, the project site is not a particularly sensitive one in terms
of proximity to significant concentrations of marine mammals or to migration corridors, and it is
not a breeding grounds for any species of marine mammal other than a few species of dolphins and
porpoises (i.e., long-beaked common dolphin, and Dall’s porpoise) which breed throughout the
Southern California Bight and which are fairly tolerant of human activity and vessel noise. BHP
has committed to reasonable and feasible mitigation measures to reduce to the extent feasible
effects on marine mammals and sea turtles.

Conclusion
Based on available evidence from past offshore oil and gas construction activities in the Santa
Barbara Channel, given the limited duration of the construction activities and the occurrence of
these activities outside of gray whale migration season, and with measures to protect mammals
within close proximity to the construction noise sources, and monitoring of baseline, construction
and operation, the Commission concludes that, with respect to acoustic impacts, while uncertainty
over cumulative impacts remains a concern, with the avoidance, monitoring, and mitigation
measures, marine resources would be maintained, the acoustic aspects of the project would not
adversely affect the biological productivity of coastal waters, and the project would not be located
in an area of special biological significance or reduce populations of marine species.

415 Benthic Habitat Disturbance

Regional benthic habitat assessments of the Southern California Bight have been conducted
several times since 1994 as part of the Southern California Coastal Water Research Project’s
Southern California Bight Regional Monitoring Program. Analysis of bottom trawl and grab
samples taken in 1994, 1998 and 2003 throughout the SCB in depths ranging from 6 feet to
600 feet have revealed the presence of a diverse range of invertebrates and fish inhabiting
these seafloor habitats. In the most recent 2003 survey, commonly encountered benthic fish
species included pacific sanddab (Citharichthys sordidus), stripetail rockfish (Sebastes
saxicola), dover sole (Microstomus pacificus), longspine combfish (Zaniolepis latipinnis), and
shortspine combfish (Zaniolepis frenata) and the five most prevalent invertebrate species
included white sea urchins (Lytechinus pictus), sea pens (Acanthoptilum), gray sand stars
(Luidia foliolata), red octopus (Octopus rubenscens), and brokenspine brittlestars (Ophiura
luetkenii).

Several aspects of the proposed project would result in disturbance, removal and/or permanent
occupation of benthic habitat. The primary cause of benthic habitat loss and disturbance
associated with this project is from the proposed installation and placement of 22.77 miles of
subsea pipelines. These pipelines are anticipated to affect an area of seafloor approximately
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22.77 miles long and 200 feet wide, or approximately 553 acres. During the proposed
installation of the FSRU, mooring system, and riser pipeline-ending manifold system
approximately 10 acres of seafloor at a depth of over 2800 feet would be disturbed.
Additional benthic habitat loss and disturbance is also anticipated to be caused by the
proposed dredging of two HDB exit holes on the seafloor and the proposed mooring of HDB
barges and pipelay equipment. The total area of seafloor affected by proposed HDB activities
would be approximately 149,400 square feet or 3.4 acres in depths of close to 40 feet.
Overall, the combination of proposed activities described above is anticipated to result in the
disturbance and/or loss of approximately 566.4 acres of benthic habitat at depths that range
from over 2800 feet to around 40 feet.

Each of the individual activities resulting in seafloor habitat disturbance is analyzed below.

Pipeline Installation
The applicant has proposed to install twin 22.77 mile long natural gas pipelines on the
seafloor from the proposed FSRU site to the proposed HDB borehole location, 3,000 feet
offshore of Ormond Beach in Ventura County. These pipelines would be 24 inches in
diameter and would be laid on the seafloor approximately 100 feet apart and 50 feet from the
centerline of a proposed 200-foot wide pipeline right-of-way. The subsea pipeline route
would not be trenched and the pipeline would not be buried. Three separate undersea
telecommunications cables cross the proposed pipeline route: the Navy RELI cable, the Navy
FOCUS cable and the Global West cable. At the intersection of these cables and the proposed
pipeline, the applicant has proposed using sandbags, prefabricated concrete mats or
prefabricated steel pipe supports to ensure that neither pipeline nor cable are damaged or
compromised due to the proposed installation. The total footprint of this proposed pipeline-
cable crossing equipment would not exceed the 200-foot pipeline right of way in any of the
three crossing areas.

The proposed pipeline right of way encompasses approximately 553 acres of soft substrate
benthic habitat, begins in waters approximately 2,850 feet deep and ends upon entering the
proposed subsurface shore crossing boreholes in waters approximately 43 feet deep. The
proposed route does not traverse any areas of hard substrate habitat or rocky reef. As such,
fish or other marine organisms that rely on hard substrate habitats would not be affected by
the proposed pipelines. Coastal pelagics and highly migratory species may, however, be
disturbed or displaced during pipeline installation activities. These species are highly mobile
and would likely avoid the project area during pipeline installation and return once installation
activities were completed. Proposed pipeline construction activities are estimated to take up
to 35 days, with an average of between one half mile and one mile of pipeline constructed and
installed per day, so impacts on the sea floor due to installation activities are anticipated to be
localized and temporary.

Some of these anticipated impacts include increased turbidity and suspension of benthic
sediments resulting from offshore pipeline installation. These disturbances to benthic
sediment would result in the burial of benthic organisms and would adversely affect the
feeding ability of filter feeding marine organisms. In addition, some sessile or slow moving
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benthic organisms directly along the proposed linear pipeline footprint may be crushed or
displaced from their habitat by the placement of the proposed pipelines. Considering the
relatively small diameter of the proposed pipelines however, re-establishment of these areas
from adjacent, undisturbed benthic habitat is anticipated to occur and impacts to the infaunal
benthic communities along the proposed pipeline right-of-way are not likely to last more than
six to twelve months. Similarly, those benthic species that are adversely affected by the
increased turbidity and sedimentation associated with the proposed pipeline installation are
likely to suffer only short-term impacts because of the mobile nature of pipeline installation
and the fact that even the most fine grained clay sediments that would be disturbed and re-
suspended during pipe laying would settle within one or two days at most.

FSRU Mooring and Pipeline Connection
The various mooring and anchor placement activities proposed for the FSRU site, as well as
the proposed installation of the pipeline end manifold and riser system, are anticipated to
adversely affect roughly ten acres of deepwater (around 2,850 feet in depth) benthic habitat
around the proposed FSRU site. Proposed FSRU mooring placement and anchor embedment
operations are anticipated to take approximately 20 days (with work occurring 24 hours per
day) and would include the use of nine separate high-holding power drag-embedded anchors.
During these operations, each anchor would be taken to the FSRU location by a construction
vessel and placed on the seafloor at pre-determined mooring location. The anchors would
then be dragged over a relatively short distance of seafloor by way of a cable attached to an
anchor handling vessel. Dragging the anchors in this way would enable them to dig in their
flukes and embed fully below ground until a pre-determined anchor load tension is achieved.

Because sediment around the proposed FSRU site is predominantly fine grained clay, the
installation of the nine point mooring system would result in increases in turbidity that would
likely last for several days. Clay sediments typically settle at a rate of less than four feet per
day and depending upon the speed at which the proposed anchors contact the seafloor and the
distance and rate at which they are dragged, sediments may be suspended more than ten feet
above the seafloor. As described in the previous two sections, these types of turbidity
increases may cause marine organisms to avoid the disturbed area, become displaced from
their habitat or experience a decline in foraging and feeding success. These impacts are
anticipated to be short-term and localized and confined primarily to those areas directly
around proposed anchor placements. In addition, re-colonization of fish and invertebrate
species is anticipated to occur from adjacent unaffected areas within a short time after
installation activities cease. The disturbance of benthic habitat associated with FSRU
mooring and pipeline connection activities is therefore not considered significant.

Offshore HDB Activity
To facilitate the passage of the two subsea natural gas pipelines to shore, horizontal
directional boring is proposed to be used to create two 36-inch diameter boreholes beginning
in 42 feet of water, 3,000 feet offshore and ending onshore at the Ormond Beach Generating
Station. As part of this proposed shore crossing, a near-shore support barge and associated
support vessels would be required at this proposed horizontal directional boring (HDB) exit
point. A typical offshore HDB equipment layout is presented in Exhibit MAR-8. This
equipment is proposed to be used to create a pit 150 feet wide by 200 feet long by 5 feet deep
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located at the point where the proposed pipelines enter the proposed boreholes that would
allow them to transit to shore underground. This proposed pit, called a “transition
excavation,” would be used to extract and contain any drilling fluids that may be released
when the HDB apparatus breaks the surface, to remove the HDB drill head and internal fluid
supply and return pipes, and to prepare the ends of the two 36-inch diameter casings that
would be used for the two 24-inch diameter pipelines. Upon completion of HDB activities
and pipeline installations the transition excavation would remain and would be allowed to fill-
in over time due to natural sand movement and current activity.

The proposed transition excavation would result in the excavation of 5,556 cubic yards of
benthic sediment habitat and cause a substantial amount of turbidity and sediment suspension
in the water column during dredging activities. This dredged material would be placed to the
side of the trench and would be used as backfill material upon completion of HDB activities, a
process that could again create substantial turbidity clouds and sedimentation in surrounding
areas. In addition, the mooring of HDB barges, HDB removal equipment, and pipeline
installation vessels during these dredging, pipeline casing and pipeline installation activities
would result in the temporary disturbance of approximately 3.43 acres of nearshore benthic
sediment around the transition excavation. The primarily sandy sediment in this location
provides habitat for a variety of infaunal and epifaunal organisms including a wide variety of
invertebrates such as annelid and polychaete worms, crabs, and mollusks and fish species
such as halibut, rays, shovelnose guitarfish, and sharks. While the more mobile of these
species would likely avoid the area during proposed activities, some sessile or slow moving
species are likely to be buried or otherwise adversely impacted by the increases in turbidity
and sedimentation from the disturbance of sediment. Reductions in light penetration caused
by turbidity increases can reduce foraging and photosynthesis and filter feeding benthic
organisms can experience substantial stress and mortality. Reductions in water clarity and
ocean surface discoloration can also temporarily affect the ability of seabirds, such as
pelicans, to find prey.

However, the impact on these species from the proposed dredging and pipeline installation
should be minimal. The Commission has previously found that adult crabs should be able to
unbury themselves if sand were placed on them, and that dredging is unlikely to affect
seabirds, shorebirds, or marine mammals, including the threatened/endangered species noted
above, because the sandy sediments in the project area would settle quickly and dredging and
support vessels operate in open water and move slowly. Thus, while the proposed project
would have temporary negative impacts on some species, due to turbidity and temporary
smothering, it would not adversely affect particularly sensitive or either biologically or
commercially important species, and the Commission has historically determined the
temporary effects from dredging to be minimal.

Conclusion
The Commission finds that with the implementation of the impact reduction and mitigation
efforts described above, Cabrillo Port’s potential adverse impacts to benthic habitat would be
minimized.
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4.1.6 Vessel Strikes

Proposed support, crew and supply transport, and LNG carrier vessels have the potential to
affect marine mammal and sea turtle species due to increases in the number and frequency of
vessels and trips (compared to the existing level of vessel traffic in the project area) and
differences in vessel traffic patterns. Specifically, vessel traffic associated with the Cabrillo
Port has the potential to adversely affect federal and/or State listed species of marine
mammals and sea turtles in nearshore and offshore waters by increasing the likelihood of
vessel strikes and collisions.

Most collisions involving small cetaceans, pinnipeds, sea otters, and sea turtles involve small,
fast vessels. In small craft, the noise source and dangerous parts of the vessel are essentially
in the same place - the shaft, strut, rudder and propeller are at or near the stern, but the bow is
not far away. The proposed operation of the Cabrillo Port would involve the operation of a
variety of small tugs, crew vessels, and supply boats that would transit back and forth between
the FSRU and Port Hueneme approximately 520 times per year on average. Operation of the
port would also require two tugs to continuously patrol the seas around the FSRU to enforce
the vessel exclusion area or safety zone that would radiate outward 2,683 feet (818 meters)
from the FSRU’s mooring point and 1,640 feet (500 meters) from the stern or outer edge of
the FSRU itself. These tugs would be slow moving however and are not likely to collide with
marine mammals, pinnipeds or sea turtles that could easily move out of the way if approached
by Cabrillo Port’s patrol tugs. Overall however, the level of proposed small vessel activity
associated with the Cabrillo Port would result in an increase in small vessel transits in the
project area of roughly 24%, from the current annual average estimated number of transits of
2,208 to the proposed annual average estimated number of transits of 2,728. Although this
would be a substantial increase in small vessel transits, the existing level of small vessel
traffic in this area has resulted in only one recorded collision between a vessel and a marine
mammal, pinniped or sea turtle. This incident occurred in June 1999 when an oil supply
vessel struck and presumably killed an adult elephant seal in the Santa Barbara Channel. No
other collisions between any oil supply or crew vessels and any cetaceans or sea turtles have
been reported in the region. As such, the small vessel traffic associated with the operation of
the Cabrillo Port should not result in a significantly increased risk of marine mammal or sea
turtle injury or mortality from vessel collisions.

Collisions with large whales usually involve ships rather than small craft. Modern merchant
vessels, including LNG carriers, have a bulbous bow section that protrudes forward
underwater. On a few occasions, merchant vessels have entered ports, including Los
Angeles-Long Beach, with dead whales draped over the bulbous bow section. In other cases,
dead whales showing slashes from large propellers have drifted ashore. The primary noise
source of an approaching ship may not be close enough to the front of the ship to warn a
whale of an approaching vessel and the bulbous bow virtually eliminates the bow wake,
producing greater speed and efficiency. For instance, most LNG carriers have design speeds
ranging from 19.5 to 21 knots (22.4 to 24.2 miles per hour). In addition, because the wake on
these ships is almost nonexistent, noise is also reduced, rendering the bow of the ship very
quiet, particularly if ambient sounds such as whitecaps mask sounds from the bow. In large
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ships, the propeller(s) and engines are located toward the stern, so the primary source of noise
is far removed from the bow. Specifically, LNG carriers range up to 950 feet (290 m) in
length (slightly longer than the FSRU) which means that the primary noise source is some
distance from the bow. During normal operations, the FSRU would receive between 65 and
99 LNG carrier visits at the port annually.

Large ship strikes involving marine mammals and sea turtles, although uncommon, have been
documented for the following listed species in the eastern North Pacific: blue whale, fin
whale, humpback whale, sperm whale, southern sea otter, loggerhead sea turtle, green sea
turtle, olive ridley sea turtle, and leatherback sea turtle. Ship strikes have also been
documented involving gray, minke, and killer whales. Collisions with sei, Bryde’s, and North
Pacific right whales may have occurred in the eastern Pacific, but have not been reported.
Despite the average annual passage of approximately 10,000 large (more than 300 gross
registered tons) vessels within less than six miles of the project site, very few large ship
strikes involving pinnipeds have been reported over the past 28 years by the Santa Barbara
Marine Mammal Center (1976-2004) and no sea turtle-ship strikes have been reported in the
area, although an olive ridley sea turtle stranded in Santa Barbara in 2003 showed signs of
blunt force trauma consistent with a vessel strike. Considering the level of vessel traffic in the
region, the lack of reported vessel strikes or other evidence of collisions, and the relatively
low number of proposed annual LNG carrier vessel visits to the FSRU, it is possible but
unlikely that a collision would occur between a Cabrillo Port LNG carrier vessel and a marine
mammal or sea turtle.

Despite the low probability of vessel strikes occurring, to further reduce the likelihood of
impacts to marine mammals or sea turtles from the Cabrillo Port’s vessels, in its consistency
certification BHP has committed to the mitigation measures included in the EIS/EIR (and
detailed in Appendix C) which include the requirement to maintain marine mammal observers
on all Cabrillo Port construction, crew, supply and support vessels during all construction
activities, as each vessel travels to and from the construction site and as supply, support and
crew vessels travel to and from the project site during operation. These observers would be
authorized to stop the forward progress of the ship if marine mammals or sea turtles are
sighted within 1000 yards of the ship and continuation of the ship’s progress would be
delayed until the animal leaves the area. Furthermore, because the offshore construction
phases of the project may involve an increase in vessel traffic throughout the project area for
several months, beyond the vessel traffic projections for normal operation of the Cabrillo Port,
BHP has also committed, in its consistency certification, to conducting all offshore
construction activities between June 1 and November 30, outside of the gray whale migration
season (as described in Appendix C). In addition, prudent seamanship includes avoiding all
large objects in the path of a vessel, including whales. In the unlikely event that such an
impact occurred, it would be considered either a Level A harassment or a Level B harassment
under the Marine Mammal Protection Act, depending on whether the animal was injured or
not. Such events would require immediate reporting and consultation with NOAA.
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Conclusion
The Commission finds that with the implementation of the measures described above,
potential adverse impacts caused by vessel strikes would be minimized.

4.1.7 Marine Mammal Entanglement

Numerous marine mammal entanglements in synthetic materials have been documented on
the West Coast. The most common entanglement is in various fishing nets or lines.
Entanglements in moorings, crab and lobster trap float lines, and mariculture buoys also have
been reported. Given the presence of marine mammals throughout the various proposed
construction sites associated with the Cabrillo Port project, as well as the variety of mooring
lines, anchor cables, pipelaying equipment, and diver support lines that are proposed to be
used, the potential exists for marine mammals to become injured or entangled during
construction.

During the HDB phase of offshore construction, divers would help align the HDB pipelines
coming out from shore to the offshore pipelines so that they can be connected. In the course
of such operations, dive support vessels and perhaps a dive barge would be moored over the
HDB pipelines where they emerge from the seafloor in approximately 40 feet of water depth.
Associated mooring lines, as well as down lines, divers’ air hoses, marker buoy lines, and
other lines pose a risk of entanglement for marine mammals and sea turtles. In addition, as
many as 32 offshore mooring system anchor cables are proposed to be in place for
approximately 108 days during HDB operations to facilitate the use of barges, cranes and
other HDB equipment.

Although the proposed installation and placement of the two 22.77 mile long undersea natural
gas pipeline is anticipated to take just over a month to complete, these activities would require
a variety of cables, anchor lines, and underwater equipment which may present an
entanglement hazard for marine mammals. In addition, as indicated in Exhibit MAR-9, the
proposed pipeline route passes through typical gray whale migration corridors in several
locations.

The installation of the FSRU mooring system and pipeline connections would require the use
of a number of anchor cables and mooring lines for approximately 20 days and would also
include the permanent placement of lines which would stretch approximately 3000 feet from
the anchor points on the seafloor to the FSRU itself. Both temporary and permanent lines and
cables present an entanglement hazard for marine mammals.

In numerous past projects in the region, monitors have been deployed to observe dive
operations associated with pipelaying and repairs, HDB activities, and similar operations.
The methodology has been successful, with no reported adverse impacts on marine mammals
and sea turtles. As such, in its consistency certification BHP has committed to the mitigation
measures included in the EIS/EIR (and detailed in Appendix C) by maintaining marine
mammal observers on board all Cabrillo Port vessels during all HDB activities, pipeline
installation activities and FSRU mooring activities; committing to conducting all offshore
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construction activities between June and November -outside of the recognized gray whale
migration season; deploying potentially entangling material for only as long as necessary;
removing as much slack as possible from lines; and immediately notifying the local NOAA
Fisheries stranding coordinator and the Santa Barbara Marine Mammal Center if a marine
mammal or sea turtle becomes entangled. Considering BHP’s adherence to these measures as
well as the relatively short time period in which proposed offshore construction activities
would occur, it is unlikely that the project would result in significant risk to marine mammals
from entanglement.

Conclusion
The Commission finds that with the implementation of the measures described above,
potential adverse impacts due to entanglement would be minimized.

4.1.8 Unexploded Ordnance

The proposed pipeline route passes through an offshore area that has historically been used,
and is currently being used, by the U.S. military for training and practice exercises. The use
of ordnance and live ammunition within this area, the Point Mugu Sea Range, over the past
several decades has increased the potential existence of unexploded ordnance on the seafloor.
Disturbance and/or accidental contact with this potentially live ammunition during pipeline
installation or FSRU mooring activities has the potential to result in undersea explosions,
destruction of marine habitat, propagation of high levels of undersea sound and fatal or
substantial injury to marine life. Although these potential occurrences are extremely unlikely,
due to the relatively small amount of ordnance that potentially exists in this area and the
decaying nature of seawater that would likely render this ordnance useless over time, the
applicant has committed to conducting an unexploded ordnance survey along the portion of
the pipeline route that passes within the Point Mugu Sea Range, approximately 12.2 miles.
This survey would substantially reduce the potential for interactions between the proposed
pipeline and/or pipe-laying equipment and unexploded ordnance within the Point Mugu Sea
Range area.

Conclusion
The Commission finds that with the implementation of the measures described above,
potential adverse impacts due to unexploded ordnance would be minimized.

4.1.9 Water Quality

The following sections discuss potential water quality impacts due to construction and
operation of the Cabrillo Port project, including: (1) planned discharges from the FSRU, LNG
carrier vessels and Cabrillo Port support vessels; (2) increases in turbidity during the
installation of the FSRU mooring system and natural gas pipelines, and the excavation of the
HDB exit pits; (3) re-suspension of contaminated sediments during these activities; (4)
accidental and planned releases of drilling fluids during HDB operations; and, (5) potential
erosion and sedimentation of the Mugu Lagoon Canal during planned slick bore operation.
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Planned Discharges
Proposed daily operation of the Floating Storage and Re-gasification Unit, LNG carrier
vessels and the various tugs and small support ships that would service the Cabrillo Port
would necessitate the periodic planned discharge of sanitary wastes, graywater, ballast water,
storm water and washdown water, desalination water, once-through-cooling water, bilge
water, submerged combustion vaporizer wastewater and fire control system test water. All of
these various proposed discharges would be regulated by the U.S. EPA under its proposed
National Pollutant Discharge Elimination System (NPDES) permit which establishes and
regulates effluent limitations guidelines and technology based controls for all of the Cabrillo
Port’s ocean discharges.

Floating Storage and Re-gasification Unit
The proposed operation of the FSRU would result in the planned release of the following
discharges and volumes:

Ballast Water: Seawater would be added to and/or removed from the FSRU’s ballast tanks to
maintain proper draft and trim of the facility when LNG loads are being received or sent to
shore. On average, approximately 4.3 million gallons of ballast water per day would be
discharged into the ocean at the FSRU site. The proposed NPDES permit would prohibit the
discharge of both oil and floating solids or foam in this water and would require visual
observations of the receiving waters during daylight hours to determine compliance with these
prohibitions. Despite these proposed regulations, the discharge of ballast water from the
FSRU would still contain elevated levels of biomass as a result of the entrainment of
organisms in the ballast intake system. This biomass discharge may provide a nutrient source
for marine organisms in the proposed project location, resulting in locally elevated
concentrations of marine life that would in turn be susceptible to entrainment. Given the
depth of water and current circulation patterns and velocities at the project site, any potential
accumulation of biomass in the water column would be quickly dispersed horizontally and
vertically throughout the water column and would not be likely to result in adverse impacts to
marine water quality or its biological productivity.

Submerged Combustion Vaporizer Wastewater: In addition to seawater, discharged ballast
water would also include approximately 190,000 gallons per day of wastewater from the
submerged combustion vaporizer units that are used to convert LNG back into non-liquid
natural gas. The submerged combustion vaporizer process generates slightly acidic fresh
water as a waste product. The applicant is proposing to treat this water with soda ash to offset
its acidity and ensure a level of neutral pH prior to its discharge into the ballast tanks. Under
the proposed NPDES permit, the pH of the submerged combustion vaporizer wastewater
would be required to remain between six and nine standard units prior to mixing with
seawater in the ballast tank and daily monitoring of the submerged combustion vaporizer
wastewater would be required to demonstrate compliance with this limit. In addition to soda
ash, submerged combustion vaporizer wastewater would also contain small concentrations of
sodium, dissolved solids and nitrate. While the sodium and dissolved solids concentrations in
the submerged combustion vaporizer wastewater would be inconsequential in comparison to
the background concentrations of these materials in seawater, nitrate concentrations would be
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slightly elevated. Specifically, the proposed concentration of nitrate-N in the submerged
combustion vaporizer water would be 1.13 mg/L, slightly higher than the ambient
concentration of nitrate-N in seawater. This level of nitrate-N discharge would not result in a
substantial or measurable degradation of marine water quality. To ensure that additional
unanticipated pollutants are not also included in the submerged combustion vaporizer
wastewater, EPA is requiring in its proposed NPDES permit that a sample of this discharge be
taken and analyzed for the presence and concentration of priority toxic pollutants one month
after initiation of submerged combustion vaporizer wastewater discharges. If these test results
indicate that submerged combustion vaporizer wastewater discharges may cause or contribute
to an exceedance of either EPA marine water quality criteria or California Ocean Plan
objectives, EPA may reopen the proposed NPDES permit to establish additional effluent
limitations or monitoring requirements.

Cooling Water: Despite the BHP’s use of a closed-loop cooling system to cool the engine
room onboard the FSRU during normal operations, the periodic use of a backup once-through
cooling system during periodic maintenance activities would still be required. These
activities would occur over the course of four days per year on average and the corresponding
use of once-through cooling would result in the intake and discharge of approximately 17.4
million gallons of seawater. The thermal component of this cooling water discharge is
discussed below. In addition to having an elevated temperature, the proposed cooling water
discharge would be treated with hypochlorite and copper to inhibit the growth of marine life
within the pipes and associated cooling system infrastructure. The proposed NPDES permit
would require that both copper and chlorine discharges in cooling water adhere to the
standards established under EPA’s chronic marine water quality criteria or the California
Ocean Plan six month median objectives (whichever is more stringent). The proposed
NPDES permit stipulates that these standards would be enforced through once-daily
monitoring for residual chlorine and copper concentrations in the discharge water. This
monitoring data would be used to evaluate the reasonable potential for cooling water
discharges to cause or contribute to the exceedances of applicable water quality criteria at the
edge of the 100-meter mixing zone. Based on the results of this evaluation the proposed
permit may be reopened and modified to establish additional effluent limitations and
monitoring requirements. With the inclusion of these measures under the proposed NPDES
permit, and because cooling water discharges would occur only four days per year, there
would be no reasonable potential for cooling water discharges to contribute to the degradation
of marine water quality or the loss of its biological productivity.

Inert Gas Generator Cooling Water: Proposed maintenance of the FSRU’s natural gas and
liquefied natural gas storage tanks, pipes and associated infrastructure involves the use of an
inert gas generator system for approximately four days per year. This system allows the
storage tanks and pipes to be emptied and re-filled with inert gas to allow maintenance and
structural integrity inspections to occur. The use of the inert gas generator system requires the
intake and discharge of approximately 41.8 million gallons of seawater per year for cooling
purposes. This seawater would be discharged at an elevated temperature, as discussed below,
and would be treated with chlorine and copper to prevent the accumulation of living marine
organisms within the cooling and seawater intake system. The levels of chlorine and copper
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in this cooling water would be regulated under the proposed NPDES permit in the same
manner as the cooling water associated with the backup engine room cooling system.
Specifically, compliance monitoring would occur once per day during discharge and the
concentrations of copper and residual chlorine in the discharged seawater would be required
to adhere to the stricter of EPA’s chronic marine water quality criteria or the California Ocean
Plan’s six month median objectives. Based on the fact that inert gas generator system cooling
water would only be discharged on four days per year and would be regulated in compliance
with EPA and California Ocean Plan water quality standards, the Commission finds that this
discharge would not result in the degradation of marine water quality.

Bilge Water: Bilge water refers to the fluid that collects in the bottom of a ship as a result of
leaks in the propulsion and ballast intake systems. The estimated volume of bilge water that
would accumulate in the FSRU is approximately 240,000 gallons per year. Although bilge
water is expected to be clean, this water would be treated prior to discharge into the ocean in
an oil/water separator. Any oil collected in the separator would be placed in drums for
subsequent disposal at an onshore licensed hazardous waste disposal facility in accordance
with federal, State and local regulations. Under the proposed NPDES permit, the bilge water
discharge would be subject to daily visual monitoring to ensure that neither visual sheens nor
floating solids or foam appears on the receiving water . With this monitoring, the proposed
bilge water discharges are not likely to degrade marine water quality.

Sanitary Wastes and Gray Water: The volume of gray water generated on board would be
approximately 2,625 gallons per day, assuming that each of the permanent crew of 30
personnel would use 87.5 gallons per day, and the annual volume of gray water would be
approximately 958,175 gallons. This gray water would be treated using filtration to separate
particulate matter and UV oxidation to destroy dissolved organic materials. Treated gray
water from the FSRU would be discharged to the ocean from a port in the stern, below the
water line, in accordance with the proposed NPDES permit that would be issued by the EPA.
This proposed permit would require daily visual monitoring of the discharge to ensure that no
discharge of foam or floating solids occurs.

Sanitary wastes generated on board the FSRU are estimated at approximately 87 gallons per
day or 31,755 gallons annually. These wastes would be treated aboard the FSRU using a U.S.
Coast Guard certified Type II Marine Sanitation Device with a sewage digester to reduce the
volume of sanitary wastes. The marine sanitation device would generate 87 gallons per day
of treated water and 57 gallons of sludge per day. The liquid effluent from the treatment
system would be discharged to the ocean in accordance with the facility’s proposed NPDES
permit and the sludge would be containerized and transported to shore for proper disposal at a
local wastewater treatment facility once every three months in accordance with federal, State,
and local regulations. The proposed NPDES permit for this discharge would require a total
residual chlorine concentration in the discharge of at least one milligram per liter with a
maximum total residual chlorine concentration of ten milligrams per liter. In accordance with
the proposed NPDES permit, the concentration of residual chlorine within this waste stream
would be measured daily to ensure that it remains between the required limits of one
milligram per liter and ten milligrams per liter.
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Because of the small volume of gray water and sanitary waste effluent that would be released
daily, the treatment that these discharges would undergo, and the proposed monitoring and
chlorine concentration limits required under the proposed NPDES permit, it is unlikely that
the discharge of sanitary wastes and gray water would adversely affect coastal waters.

Deck Drainage and Stormwater: Deck drainage consists of stormwater runoff and washdown
water from the FSRU. The total estimated deck surface of the proposed FSRU would be
199,853.5 square feet. The annual average rainfall in Oxnard from July 1948 to July 2003
was 14.77 inches. Therefore, the anticipated annual deck drainage from stormwater would be
approximately 1.84 million gallons. The actual volume may vary because precipitation values
for the FSRU location are not available at this time and the rainfall value used in this
calculation is for an onshore location. In addition, weekly washdown activities on the FSRU
would use approximately 5,077 gallons for a total estimated annual volume of deck
washdown water of approximately 264,000 gallons.

For safety reasons, all rainwater and deck washdown water would be allowed to flow off the
FSRU unimpeded along the length of the facility, except in secondary containment areas
where the water could become contaminated with oil. Water within secondary containment
areas would be processed through an oil/water separator before being discharged to the ocean.
The separator would be designed to handle the maximum anticipated flows and meet the
performance standards of the EPA and the facility’s proposed NPDES permit, which
stipulates that no free oil would be discharged in deck drainage. Oil collected in the oil/water
separator would be containerized and transported to shore for proper disposal in accordance
with federal, State, and local regulations. To ensure compliance with the requirements of the
proposed NPDES permit, visual monitoring would be required during all deck drainage events
during daylight hours and the presence of a visual sheen on the receiving water would be
noted and reported in the required quarterly discharge monitoring report. With the inclusion
of measures to reduce the discharge of oil in deck drainage water, including the monitoring
requirement included in the proposed NPDES permit, the discharge of deck drainage water
has no reasonable potential to result in the degradation of marine water quality.

Fire Control System Test Water: The main firefighting system would be tested annually using
approximately 105,700 gallons of seawater, and then flushed with an equal volume of fresh
water generated by the submerged combustion vaporizers. Each of the four firefighting
pumps would be tested monthly (one pump each week for 48 weeks per year) for
approximately 15 minutes and would require 5,725 gallons per minute, or 85,855 gallons per
test. Consequently, the volume of seawater required for testing the firefighting pumps would
be approximately 4.12 million gallons per year. In addition, each of the 25 deluge valves
onboard the FSRU would be tested monthly using a total of approximately 49,575 gallons per
month of fresh water, generated by the submerged combustion vaporizers. The total
firefighting water demand for the FSRU, in the event of an actual fire, is estimated to be
634,000 gallons per hour. The discharge of this fire control system test water would result in
deck drainage and, as discussed above, would not result in the degradation of marine water
quality.
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Marine Paint: The hulls of marine vessels are typically coated with a paint containing a
biocide to prevent the growth of algae and the adherence of marine organisms such as
barnacles. The EIS/EIR states that the International Convention of the Control of Harmful
Anti-fouling Systems on Ships (the Convention) has been promulgated but has not yet been
ratified (although ratification would likely occur in 2008). At that time, Annex I of the
Convention is expected to include the following restrictions and requirements for vessels,
including FSRUs, in excess of 400 gross tons:

0 Vessels shall not bear anti-fouling/biocide compounds on their hulls or external parts
or surfaces; or,

0 Shall bear a coating that forms a barrier to such compounds leaching from the
underlying non-compliant anti-fouling system.

The EIS/EIR further states that because the Convention would likely be ratified by the time
that the project is estimated to begin construction, all new project vessels would be required to
comply with the stipulations of the Convention. With the inclusion of these regulations that
would prohibit the presence of leachable anti-fouling chemicals on the Cabrillo Port’s vessels,
there would be no reasonable potential for marine paint to result in the degradation of marine
water quality.

Support and Construction Vessels
All Cabrillo Port support and construction vessels would meet applicable national and
international design and operational standards. Vessels over 300 gross tons are prohibited by
the California Clean Coast Act from discharging oily bilge water, gray water, or sewage
within three nautical miles (3.5 miles) of any coastline, and vessels equipped with toilets are
required to install a marine sanitation device. The International Convention for the
Prevention of Pollution from Ships established regulations that apply in federal waters. Under
Annex I of these regulations, no vessel can discharge oil residues in the project vicinity.
Vessels operating more than three nautical miles from the coast must either grind up and
disinfect their sewage, or use a marine sanitation device under Annex IV of the International
Convention for the Prevention of Pollution from Ships. Gray water, including shower, bath,
and laundry water, is not regulated in federal waters and therefore can be discharged
untreated. Gray water and treated sanitary waste water can be discharged in federal waters as
allowed by applicable federal law and international agreement. Construction vessels would
be required to be underway and out of State waters before discharging gray and treated
sanitary waste water.

Since no vessel could discharge gray water, black water, or bilge water within three nautical
miles (3.5 miles) of shore and all potential discharges would be in the open ocean, it would be
unlikely that any discharges from support or construction vessels would alter water quality
within coastal waters. In addition, based on the low volumes of sanitary waste water and gray
water that would be discharged in federal waters, it is highly unlikely that these discharges
would result in the degradation of marine water quality.
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The offshore pipeline pipelay vessel would have both a holding tank and a U.S. Coast Guard
approved marine sanitation device for sanitary waste and gray water handling that would
comply with applicable marine and environmental regulations. Sanitary waste water would
be diverted to a holding tank, offloaded in port, and disposed of in a land based sewage
treatment plant. Because the pipelay vessel would house up to 200 personnel, it could
discharge between 10,000 and 15,000 gallons of combined waste water daily for 35 days
when operating outside of State waters.

Gray water generated by other construction vessels would be anticipated to be minimal
because few, if any, people would be housed on those vessels. The exact composition of the
gray water would be unknown and could differ daily. The barge would be moving 1.87
nautical miles (2.2 miles) per day; therefore, the discharge would be dispersed by the current
over the construction corridor and not discharged in a single location.

Project tugs would be equipped with a U.S. Coast Guard approved marine sanitation device
for sanitary waste and gray water handling. Therefore, both would be treated before being
discharged. Up to 10 people would be housed on the vessels and the volume of combined
discharge would range from 385 to 560 gallons per day per tug. In general, this discharge
would occur within the safety zone of the FSRU while the tugs are patrolling. The project
crew vessel would only be used to transport crew and material; therefore, it would generate a
minimal amount of gray water. It would not be equipped with a marine sanitation device, but
would have a holding tank for sanitary wastes generated during its voyages. The contents of
its holding tanks would be offloaded at Port Hueneme for proper disposal.

Given the existing State regulations prohibiting the discharge of sanitary wastes within State
waters and the relatively low volumes of sanitary wastes and gray water that would be
generated by the Cabrillo Port’s support and construction vessels, discharges from these
vessels are not likely to degrade marine water quality.

Conclusion
With the inclusion of discharge limitations, compliance monitoring requirements and
discharge reporting provided under the FSRU’s proposed NPDES permit, as well as the State
water quality regulations prohibiting sanitary waste disposal and requiring the use of marine
sanitation devices with State waters, the Commission finds that the marine discharges
associated with the offshore components of the proposed project would not result in the
degradation of marine water quality or the loss of its biological productivity.

Turbidity Increases and Disturbance of Contaminated Sediments
The proposed installation of offshore pipelines, the FSRU mooring system and pipeline
connection as well as the anchoring of HDB support vessels and the conduct of offshore HDB
activities would disturb seafloor sediments causing a short-term increase in turbidity or
accidental disturbance and/or spread of contaminated sediments. This temporary increase in
turbidity could reduce light penetration, discolor the ocean surface, alter the ambient pH and
dissolved oxygen content of seawater, or interfere with filter-feeding benthic organisms
sensitive to increased turbidity.
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The proposed offshore pipelines would not be trenched or buried and therefore potentially
contaminated sediments that may exist along the proposed pipeline route would not be
excavated. Nevertheless, the pipelaying process could stir up contaminated materials that
may be contained within the upper layers of benthic sediment along the 22.77 mile long
pipeline route. Contaminants have not been documented within the benthic sediments along
this route historically and are not assumed to exist at elevated concentrations. However, due
to the depth at which the pipeline would be installed as well as the length of the proposed
pipeline route, thorough sampling and contaminant testing of these sediments were not
conducted and correspondingly there is no direct evidence supporting this assumption. Given
that seafloor sediment disturbances would be of small quantities and for short durations, as
these sediments would settle back to the seafloor within a matter of days, the potential
disturbance and re-suspension of contaminants that may exist within the pipeline right of way
would not result in a substantial long-term deterioration of marine water quality. Similarly,
though increases in turbidity resulting from pipelaying activities would reduce local water
quality at and around the pipeline and may adversely affect marine organisms such as filter
feeding species and some species of fish that depend on visual cues to forage, these affects
would also be short-term and insignificant.

As described above in Section 5.1.5, “Benthic Habitat Disturbance,” during installation of the
FSRU mooring system and pipeline connection apparatus, approximately ten acres of soft-
bottom seafloor would be temporarily disturbed and turbidity levels in the water column
above the seafloor in this area would be elevated. This increase in local sediment suspension
would result in direct reductions in water quality but these affects would decline over time as
the seafloor disturbing activities were completed and sediments settled once again. The
installation of the FSRU anchoring system would take place 24 hours per day for as many as
20 consecutive days, resulting in water quality impacts for this entire period as well as several
days afterwards as sediments slowly settle out of the water column. The area of affected
water quality is expected to be substantially larger than the ten acre area of seafloor
disturbance due to below-surface currents and the expected dispersion of the sediment plume.
Though lasting for close to a month and reducing the water quality in more than ten acres of
open ocean, the installation of the FSRU mooring system would not permanently reduce
water quality and the biological productivity of marine waters. Locally affected populations
of marine organisms would be expected to return to the affected area once installation
activities were completed and water quality levels were allowed to naturally recover.

Similar to the impacts to water quality that would be associated with the proposed installation
of the FSRU mooring system and pipeline connection, the proposed mooring of construction
vessels and sediment dredging during the operation of offshore HDB activities would also
result in short term reductions in water quality. Because HDB activities are proposed to be
conducted in a nearshore area of relatively shallow water depth and sandy substrate habitat,
potential water quality affects would be of a different magnitude and duration and may result
in distinct impacts to the biological productivity of these waters. Primarily because sediment
grain sizes are substantially larger at the proposed HDB site in comparison to the FSRU site,
the amount of time it would take for these sediments to settle would be significantly reduced.
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As such, turbidity plumes resulting from the mooring of construction vessels and barges and
the dredging of an HDB exit pit would be smaller in size and would persist in the water
column for a shorter period of time. HDB activities are proposed to be conducted over the
course of 108 days but sediment disturbing activities would only be conducted for a portion of
that period. Marine water quality would not be substantially affected by HDB mooring
activities.

BHP conducted sediment testing for heavy metals, organochlorines and polycyclic aromatic
hydrocarbons at several locations around the HDB site and offshore of the Ormond Beach
Generating Station. These tests failed to demonstrate contaminant levels of any material
above the effects-range low (the lowest level of contaminant concentration that is known to
result in adverse biological effects). In addition, no known ocean dumpsites that might
contain hazardous waste materials are located within one-half mile of either the proposed
FSRU location or the route of the subsea pipelines.

Conclusion
For the reasons cited above, the Commission finds that it is unlikely that hazardous materials
or contaminants exist in the vicinity of any of the proposed activities, and that the proposed
project does not pose a risk of adverse impact to marine water quality from disturbance or re-
suspension of contaminated sediments.

HDB Drilling Fluid Releases
The proposed project would include the use of HDB technology to facilitate the proposed
underground shore crossing of the two natural gas pipelines. The HDB boring process uses
drilling fluid to run the bore motor in the bore head, to cut through underground sediment
along the bore route, to seal off fractures along the bore route, and to lubricate the bore pipe
during installation. Drilling fluid is pumped down the inside of the bore pipe and exits
through the bore head. The fluid is drawn into the outer casing that is being installed
simultaneously and is returned to the HDB entry site where it is recycled back to the bore
head. At the beginning of the bore, a large percentage of the drilling fluid returns to the bore
site. As the bore proceeds, fluid returns may gradually decrease because the porosity of the
substrate along the bore route would cause fluids to be absorbed. In addition, the force of
gravity acting on the fluids may overcome the pressures forcing the fluid back to the drilling
site. Also, if cracks or fissures were encountered along the HDB route, drilling fluids could
travel along them and eventually be released into ground water or surface water bodies.
These releases of bentonite and sediment laden fluids would result in turbidity and
sedimentation and would temporarily reduce water quality at the point of their release and
surrounding waters. To address this potential impact to water quality and reduce the
likelihood of a drilling fluid release, BHP has developed a Drilling Fluid Release Monitoring
Plan (detailed in Appendix C) that includes the following measures:

0 Adjusting the viscosity of the drilling fluid mixture to match the substrate conditions;
0 Closely monitoring boring pressures and penetration rates so use of fluid pressure will
be optimum to penetrate the sediments;
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0 When loss of circulation occurs, spending very little time trying to regain returns once
under the sea floor. This would reduce the potential for over-pressurization at a single
point and the subsequent migration of drilling fluid to the surface;

0 Using best available engineering techniques to minimize the volume of lubricants
applied to the cables within the bore pipe and bore head and discharged to the marine
environment and to contain the lubricant within the bore pipe;

0 Maintaining containment equipment for drilling fluids on site;

0 Adding a non-toxic color dye to the drilling fluids to easily and quickly detect
releases;

0 Ensuring that a qualified environmental monitor or suitably trained water quality
specialist is on-site full time near sensitive habitat areas;

0 Stopping work immediately if there is any detection of bentonite seeps into surface
water or sensitive habitats, for example by a loss in pressure or visual observations of
changes in turbidity or surface sheen;

0 Reporting all bentonite seeps into waters of the State or sensitive habitat immediately
to the project’s resource coordinator, and the appropriate resource agencies; and

0 Cleaning up and properly disposing of any releases of drilling fluids to the satisfaction
of the regulatory agencies.

Implementation of this Drilling Fluid Release Monitoring Plan would minimize the
occurrence and volume of a potential accidental release of drilling fluids, and if such a release
were to occur it would be quickly identified, reported, contained and removed to the extent
feasible.

Despite these mitigation measures, the proposed exit of HDB boring heads on the seafloor
could nevertheless result in the release of up to 10,000 gallons of drilling fluids and drilling
mud into the surrounding waters. BHP would incorporate a variety of operational measures to
minimize the volume of this release, including using a suction pump at the HDB bore head to
withdraw as much drilling fluid from the bore hole as possible as it penetrates the seafloor,
but a substantial quantity of drilling fluids would still be released. These drilling fluids would
be warmer than surrounding seawater and studies have shown that drilling fluid forms
lightweight flocs (or aggregate clouds) when it reacts with cold seawater. These warm
drilling fluid flocs can extend upward into the cooler water column where turbulence and
currents can cause the drilling fluids to disperse and spread over a large area. To address this
issue, BHP has proposed constructing a transition excavation at the offshore HDB exit point
to help contain drilling fluids and to station divers within this excavation that would use
underwater vacuum hoses to remove drilling fluids as they are released. The vacuum hoses
would be attached to a surface support barge and vacuumed HDB drilling fluids and seawater
would be collected within holding tanks and disposed of as required. Although the use of
these measures would not guarantee the capture all released drilling fluids, the amount of fluid
released to the marine environment would be greatly reduced. Substantial turbidity clouds
resulting from these activities would still occur but the resulting decrease in marine water
quality would be short term and localized.
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Conclusion
The Commission finds that the proposed HDB activities pose only minimal risks to marine
water quality and that BHP is including all feasible measures to reduce that risk and minimize
the volume of drilling fluids that may be released intentionally or accidentally.

Thermal Discharges
BHP has designed the FSRU’s engine room cooling system to avoid the intake and discharge
of seawater under normal operations. The proposed closed-loop, tempered water cooling
system would transfer all heat generated by the engine room (by electrical generators,
heating/air conditioning system, and freshwater maker) to two submerged combustion
vaporizer water baths via plate heat exchangers. The use of seawater would only be required
during occasional (four days per year) operation of the backup once-through cooling system
and would equate to approximately 181,486 gallons per hour or 4,360,000 gallons per day for
four days a year. Annual ocean discharges associated with this seawater intake by the backup
system would be approximately 17.4 million gallons per year.

In addition, for an additional four days per year, seawater would also be used in the inert gas
generator cooling system. The inert gas generator would never operate at the same time that
the backup once-through cooling system is in operation but would use approximately 435,000
gallons of seawater per hour or 10.4 million gallons per day for four days. Estimated annual
ocean discharges associated with the inert gas generator would be 41.8 million gallons.

Both discharges described above would be at elevated temperatures and would be considered
to be thermal discharges. Thermal discharges within State waters are regulated under sections
3B(3) and 3B(4) of the California Thermal Plan which stipulates that discharges into marine
waters may not be more than 20 degrees Fahrenheit above the ambient temperature of the
receiving water body and that surface water temperatures must not be more than four degrees
Fahrenheit above the ambient temperature of the receiving water at a distance of 1000 feet
from the discharge point. Despite the fact that the proposed location of the FSRU is outside
State waters, the U.S. EPA has recognized that the thermal limits of the California Thermal
Plan represent a standard for the analysis of adverse effects due to changes in temperature in a
receiving water body and has therefore incorporated these thermal requirements into the
proposed NPDES permit. To ensure compliance with these thermal discharge limits, EPA
would require, as part of the Cabrillo Port’s NPDES permit, that monitoring of both the
ambient ocean temperature as well as the cooling water discharge temperature (sampled at the
outfall point) is conducted on each day of discharge. EPA has also included in the proposed
NPDES permit a condition that states that modeling using EPA’s PLUMES model (or
receiving water sampling) would also be required on each day of thermal discharge to
demonstrate compliance with the surface water temperature limit 1,000 feet from the
discharge point. The result of both of these monitoring efforts would be compiled and
reported to the EPA every three months in a quarterly discharge monitoring report.
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To demonstrate the feasibility of compliance with the California Thermal Plan discharge
limits, BHP has performed thermal plume dispersion modeling to simulate the fate and
transport of heated discharge from the backup engine room once-through cooling system and
the inert gas generator seawater cooling system and allowed the results to be independently
verified. This modeling was performed using EPA’s PLUMES model for the range of
ambient seawater conditions expected in the vicinity of the deepwater port and assuming
discharge temperatures of 20 degrees Fahrenheit above ambient ocean temperatures. Results
showed that in all cases the plume temperature was predicted to dilute to less than four
degrees Fahrenheit above ambient seawater temperature at distances of less than 1,000 feet
from the point of discharge (compliant with the requirements of section 3B(4) of the
California Thermal Plan). Plume temperatures diluted to less than one degree Fahrenheit
above ambient in distances ranging from 50 to 2,000 feet, depending upon the volume of
discharge, the velocity of the ocean currents, and seawater density.

Conclusion
With the inclusion of EPA’s compliance monitoring requirements and the demonstrated
feasibility of compliance with the California Thermal Plan discharge limits, the Commission
finds that the FSRU’s proposed thermal discharges would not substantially degrade marine
water quality or its biological productivity.

Erosion and Sedimentation
The movement of equipment and materials during construction could destabilize the soil
surface and increase erosion potential from water and wind along the pipeline route and in the
staging areas. Construction activities and loss of vegetation could cause accelerated erosion
on steep slopes and in erosion-susceptible soils. Also, construction activities could cause
erosion before vegetation is re-established. Any of these scenarios could lead to potential
sedimentation of nearby creeks, canals and/or drainages.

The most likely time for erosion to occur is after initial disturbance of the unpaved ground
surface and before re-establishment of vegetative cover. A soil’s susceptibility to erosion
varies and is a function of characteristics such as texture and structure, topography (steepness
of slope), surface roughness, amount of surface cover (vegetative or other); and climate.
Erosion potential increases the longer soils are left bare. Erosion from water mainly occurs in
loose soils on moderate to steep slopes, particularly during high-intensity storm events.
Changes in drainage patterns as a result of the project’s construction could result in erosion of
the soil following construction.

The EIS/EIR states that substantial erosion is not anticipated in the Ormond Beach Generating
Station area or in adjacent areas because of the relatively flat to gently sloping topography.
However, soils along the pipeline route adjacent to the Mugu Lagoon Canal have slight to
moderate erosion potential because they have a slight slope. Erosion in this area could lead to
increased turbidity or sedimentation in the Mugu Lagoon Canal, especially during slick bore
and trenching activities and the excavation of drilling pits.
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To help protect surface water quality by minimizing the occurrence of erosion and reducing
the amount of erosion that may enter the Magu Lagoon Canal, BHP would conduct a variety
of erosion control and mitigation measures. These measures (detailed further in Appendix C)
include commitments to:

0 Locate the slick bore entry and exit pits sufficiently far from the Mugu Lagoon Canal
to avoid migration of groundwater into the entry or exit pits;

0 Isolate the slick bore pits with silt fencing to avoid sediment transport into the canal;

Isolate the spoils storage areas with silt fencing to reduce sediment transport;

0 Undertake and complete proper spoils disposal and re-vegetation upon completion of
bore operations;

0 Consult with regulatory agencies and water quality specialists to determine
appropriate clean-up responses if erosion or sedimentation occurs;

0 Transport and excess trench spoils that would not be used to backfill trenches or bore
pits would be transported and disposed of offsite at an appropriate facility; and,

0 Use a qualified environmental monitor or suitably trained water quality specialist
would be present at the Mugu Lagoon Canal crossing site to ensure compliance with
applicable permits and mitigation measures.

@]

Conclusion
With the inclusion of these erosion control and onshore water quality protection measures, the
Commission finds that the proposed onshore construction activities would not result in the
degradation of water quality within the onshore portions of the coastal zone.

4.1.10 Summary of Anticipated Marine Resource Impacts and Mitigation

The project would result in adverse effects from entrainment and impingement of marine life,
disturbance to nocturnal seabirds from night lighting, disturbance to marine mammals, sea turtles,
and fish from underwater noise, disturbance and loss of benthic habitat from moorings, anchors,
and pipelines, risks of vessel collisions with marine mammals and sea turtles, risks of disturbance
and entanglement of marine mammals whales during pipeline installation, potential destruction of
marine habitat, organisms and water quality from accidents, erosion and planned and accidental
discharges. To avoid, where feasible, monitor, and mitigate these impacts, BHP has committed to:

Lighting

0 Develop a lighting plan in consultation with a marine bird expert which will include
shielding lights and limit lighting to the minimum necessary to perform project activities
and maintain compliance with safety and security requirements;

0 Provide $100,000 to the USGS’s Western Ecological Research Center to develop and
implement an onsite marine bird monitoring program that will include taking periodic
representative samples of the density and diversity of the seabirds that are attracted to the
FSRU at night; and,

0 Provide $300,000 to augment and extend existing seabird nesting habitat restoration and
population enhancement projects within the Channel Islands National Park.
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Noise

0 Marine mammal monitoring;

0 Avoid construction during the gray whale migration season;

O Maintain high flight altitudes for helicopters;

0 Install noise reducing devices to the extent feasible;

0 Establish a safety zone of 1,000 ft around construction activities, with cessation of activities
if marine mammals or sea turtles are within the designated safety range;

0 Include passive acoustic monitoring during operations, including installing and operating an
array of autonomous recording units to monitor and evaluate underwater sound output from
the project before construction and for at least five years of operation;

0 Include Commission staff in the development of the monitoring plans, for its review and
approval prior to finalizing;

0 Provide all monitoring plan results to Commission staff;

0 Evaluate monitoring results against Commission-recommended thresholds as well as
NOAA Fisheries-approved thresholds for effects determinations; and,

0 Obtain Commission staff approval for any changes to or cessation of any monitoring efforts.
Entrainment

0 Reduce seawater use and entrainment impacts from about 5.2 billion gallons per year to the
currently anticipated three billion gallons per year, in part through use of a closed loop
cooling system rather than a once-through system;

0 Conduct an entrainment study starting within 60 days of startup, following protocols similar
to “state of the art” power plant studies, and convene an independent Technical Advisory
Committee to help develop and implement the study and to review the study results;

0 Provide $5.4 million to the California Dept. of Fish and Game “Compensatory Hard Bottom
Mitigation Fund,” to be used to design, permit, construct, and monitor at least seven acres of
artificial reef in the Southern California Bight; and,

0 Ifresults of the entrainment study show that the seven acres of artificial reef is insufficient
mitigation (as determined by Technical Advisory Committee), within 60 days of study
completion, provide any additional funds needed to design, permit, construct, and monitor
the additional acreage of artificial reefs needed to provide at least 2:1 mitigation for those
impacts.

Benthic Habitat

0 Minimize disturbance to narrow construction corridors;

0 Avoid construction in areas of hard bottom habitat or rocky reef;

0 Minimize anchor disturbance during construction; and,

0 Minimize turbidity and creating a transition excavation pit to extract and contain any
drilling fluids that may be released at the end of HDB drilling.

Vessel Strikes

0 Minimize potential for vessel strikes maintaining marine mammal observers on all Cabrillo
Port vessels and stop the forward progress of a ship if marine mammals or sea turtles are
within 1000 yards; and,

0 Avoid construction during the gray whale migration season.



CC-079-06: BHP Billiton
Staff Report and Recommendation
Page 70

Entanglement

0 Use monitors deployed to observe dive operations associated with pipelaying and repairs,
HDB activities, and similar operations;

0 Maintain marine mammal observers on board all Cabrillo Port vessels during all HDB
activities, pipeline installation activities and FSRU mooring activities; and,

0 Avoid construction during the gray whale migration season.

Unexploded Ordnance
O Minimize risk of damage through implementation of an unexploded ordnance survey along
the portion of the pipeline route that passes through offshore militarily-used areas.

Ballast Water

0 Follow internationally established ballast water exchange protocols in accordance with the
International Convention of the Prevention of Pollution from Ships (MARPOL) and State of
California and USCG requirements, including notification and exchange of ballast water
outside the 200 n.mi. EEZ; and,

0 Provide for LNG carriers serving the FSRU perform ballast water exchanges in accordance
with those same requirements.

Water Quality

0 Adhere to all discharge monitoring and limits required under the Cabrillo Port facility’s
proposed National Pollutant Discharge Elimination System permit;

0 Develop and implement a Drilling Fluid Release Monitoring Plan;

0 Maintain support divers at the offshore HDB exit site to capture and contain drilling fluid
that may be released when the bore surfaces on the seafloor; and,

0 Implement erosion minimization and control measures during all onshore activities within
the coastal zone.

Conclusion
The Commission’s evaluation of the proposed project’s impacts to marine resources includes
consideration that the types of impacts from proposed construction activities would be similar to
impacts that have previously occurred in the region without serious adverse effects, and that
operational impacts would be similar those caused by shipping and other vessels conducting
extensive maritime operations in the region. While cumulative effects remain a concern, the
project site is not especially sensitive in terms of proximity to significant concentrations of marine
mammals, migration corridors, or breeding grounds. Moreover, to the degree feasible, BHP has
committed to mitigation measures to avoid, monitor, minimize, and mitigate adverse impacts from
entrainment, lighting, noise, benthic disturbance, vessel strikes, and accidents. To the degree an
understanding of effects may be limited, BHP has further committed monitoring and providing
additional mitigation in the event that future monitoring reveals that effects are greater than
anticipated. With these measures to protect marine resources, the Commission concludes that the
project would be carried out in a mann